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(54) FRATERIBACILLUS FLAVOALBUS, PHUONG PHAP XU LY CHAT THAI
HUU CO VA PHUONG PHAP LAM THOAI BIEN PROTEIN

(57) Sang ché dé cap dén Frateribacillus flavoalbus 13 loai mé&i cua Frateribacillus va co
cac dic tinh dudi day: 1) Frateribacillus flavoalbus 13 tryc khuan gram 4m ma hinh thanh
bao tir; 2) Frateribacillus flavoalbus am tinh v&i oxidaza, duong tinh véi catalaza, va hiéu
khi; va 3) Prateribacillus flavoalbus khong sinh ra axit trong moi truong LB (d6 pH 8,0)
chira 1% duong va 0,2% NaCl néu duong la D-galactoza hodc sucroza, va sinh ra axit néu
duong 1a D-glucoza, lactoza, D-manitol, glyxerin, hodc N-axetylglucozamin. Vi sinh vat
méi nay hitu ich, ching han, dé xtr 1y cac chit thai hitu co, nhu cac chét bai tiét ciia ngudi
va bun. Sang ché cling dé cap dén phuong phap xu ly chat thai hitu co, phuong phap lam
thoai bién protein va phuong phap san xuat phan compdt sir dung vi sinh vat nay.
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Linh vwe k§ thuat duwge dé cap

Séng ché d& cap dén vi sinh vit m6i ma 1a lodi méi cia giong
Frateribacillus. Cu thé, sang ché dé cap dén Frateribacillus flavoalbus c6 céc
dic tinh méi.
Tinh trang k¥ thuit ciia sang ché

Cic chét thai hitu co théng thudng dugc xir Iy boi quy trinh dot. Quy
trinh d6t gay ra cac vén d8, ching han, v& khi thai sinh ra trong khi dét cac chét
thai hitu co, va su an toan cia dia diém chén 14p dbi véi tro do d6t gay ra. Qua
trinh @ phan cac chét thai hitu co véi cdc vi sinh vét dugc dé xuét dé giai quyét
cac van d& nay. San phim dugc tao ra boi quy trinh nhu véy c6 thé sir dung 1am
phan compdt. Do do, quy trinh 4 phén nhu vay dugc mong doi 13 lam giam hoac
loai bo cac van dé noi trén gay ra do dét, va gop phén ching minh c6 thé duy tri
mot x4 hoi theo xu thé tai ché.

Quy trinh U phan truyén thong bao gbm lam thodi bién va dong hoa cic
c;hét hitu co véi vi sinh vat, nhu nam (chélng han, ndm méc), xa khuén (thc la, vi
khuin thudc bd Actinomycetales), vi khudn thudc ho Thermoactinomycetaceae
bao gdm giéng Thermoactinomyces, hodc vi khun thudc ho Bacillaceae bao
gbm cac gidng Bacillus va Geobacillus. Céc vi khuin nhu vay c6 kha ning tao
ra cac bao tir va & dang bao tir & nhiét do béng hodc cao hon nhiét do sinh
trudng cla vi sinh vat. Vi sinh vét nay c6 tinh chiu nhiét va van 6n dinh trong
phéan comp6t thu duge. Do d6, phan compdt duge san xut nhd 1am thoai bién
va dong hoa cac chét hitu co véi vi sinh vat & nhiét d6 sinh trudng thich hop co6
thé duoc tai st dung dudi dang phan compdt thu hdi dé tiép tuc t phan.

Quy trinh G phan dugc mong muén 12 bao gdm 1én men hiéu khi chi

khong phai 1a 1én men ky khi do 1am thoai bién céc chit hitu co nhanh va lam
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giam mui hdi. Trong quy trinh G phén bao gbm 1én men hiéu khi, nhiét d6 trong
phan compét dat mirc cao hon 45°C trong vong 10 ngay sau khi bét d4u 1én men
bing cach thdi khi, va mirc nay dugc gifr trong mét khoang thoi gian dai cho dén
khi két thiic @ phan. Cac chat hitu co bi thoai bién trong phan compét & nhiét d6
cao (45°C dén 70°C) bsi xa khuin thudc bo Actinomycetales bao gém ho
Micromonosporaceae, ho Streptomycetaceae, ho Thermomonosporanceae, Va ho
Streptosporangiaceae, hodc cac Vi khudn dang soi uwa nhiét thudc ho
Thermoactinomycetaceae (tai liéu phi sang ché 1). Cac vi khuén thudéc ho
Bacillaceae bao gém gibng Geobacillus ¢6 trong phin compdt & cac nhiét do
cao (céc tai liéu phi sang ché 2 va 3). Cac vi khuén cta cc ho nhat dinh nay
thong thuong tién hanh quy trinh G phén trong phan compbt & cac nhiét do cao.
Nhin chung, céc vi khuin kém da dang trong phan comp6t sau khi nhiét d6 trong
phan comp6t dat muc cao do cac vi khuén thubc cac ho nay cé céac déc tinh
gibng nhau.

Tai liéu sang ché 1 md ta phuong phap san xuét phan compdt sit dung
ching vi khuén thudc gidng Anoxybacillus. Tai liéu sing ché 2 mo ta phuong
phap san xuét phan compdt sir dung chung vi khuén thudc gidng Bacillus. Mobi
phuong phép nay bao gbm st dung vi khuén thudc ho Bacillaceae.

Tai liéu trich dan

Tai liéu sang ché 1: Cong bb don sang ché Nhat Ban s6 2011-24569

Tai liéu sang ché 2: Cong bd don sang ché Nhat Ban s6 2008-278890

Tai liéu sang ché 3: Cong bd don sang ché Nhat Ban s6 2005-13063

Tai liéu phi sang ché

Tai liéu phi sang ché 1: Journal of bioscience and bioengineering, Vol. 99, pp.
1-11, 2005

Tai liéu phi sang ché 2: International Journal of Systematic and Evolutionary

Microbiology, Vol. 52, pp. 2251-2255, 2002
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Tai liéu phi sang ché 3: Systematic and Applied Microbiology, Vol. 34, pp.
419-423, 2011
Ban chit k§ thuit ciia sing ché

Céc chét thai hitu co cAn xir Iy bao gdm nhiéu ngudn khac nhau, nhu bun
hitu co, thirc an thira, va cac chét bai tiét ctia dong vat. Loai nguén chét thai rat
c6 anh hudéng dén do pH, ham luong mudi, ham lugng axit humic, va ty 18 C/N
(ham luwong cacbon) trong phén compét thu duge. Do d6, viéc u phén céac chét
thai hitu co khac nhau hiéu qua dugc mong muén 12 bao gdm viéc bd sung va su
sinh trudng cla cac vi khuan khac véi cac vi khudn sén cé trong phan compdt,
va 1am thoai bién va ddng héa cic chét hitu co v6i nhidu vi khudn. Céc vi khuan
dugc bd sung dugc mong muén 13 c¢6 kha ning tao ra cic bao tir duy tri dugc
tiém luc va 6n dinh d6i vé6i nhitg su thay ddi ctia mdi truong. Tinh trang on
dinh ctia cac bao tir 12 dugc mong doi xét theo quan diém d& luu giit va dé van
chuyén phan compdt va theo quan didm kinh té 13 st dung nhidu lan phan
compot.

Pé giai quyét cac vAn d& noi trén, céc tac gia sing ché da tim kiém cac vi
khuén méi c6 gid tri d& 4 phan va da nhan thdy ring cac vi khuén ua nhiét cao
thudc gibng méi sinh trudng trong mdi trudng cé nhiét do bing 80°C hoic cao
hon (tai liéu sang ché 3).

Tuy nhién, vén c6 nhu cau vé vi sinh vat méi déu phén cac chét thai hitu
co hiéu qua hon nira.

Muc dich cta sang ché 14 tao ra vi sinh vat méi hitu ich cho, chéng han,
qua trinh x ly cac chét thai hitu co nhu céc chét bai tiét ctia ngudi va bun,

Céch thuc giai quyét van dé

Sang ché da dugc hoan thanh nhé sw phéan 14p va nhan dang vi sinh vat

méi dugc tim ra boi cic tac gia sang ché.

Sang che dé xuat:
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Khia canh 1 Frateribacillus flavoalbus 1a loai méi thude gidng Frateribacillus
va c6 cac dic tinh 1) dén 10) duéi day:

1) Frateribacillus flavoalbus 1a truc khuin Gram 4m ma hinh thanh céc bao ti;
2) Frateribacillus flavoalbus &m tinh v6i oxidaza, duong tinh véi catalaza, va
hiéu khi;

3) Frateribacillus flavoalbus khong sinh ra axit trong moi truong LB (d6 pH
8,0) 1% chira duong va 2% NaCl néu duong 13 D-galactoza hodc sucroza, va
sinh ra axit néu duong la D-glucoza, lactoza, D-manitol, glyxerin, hodc
N-axetylglucozamin;

4) Frateribacillus flavoalbus sinh truéng & nhiét d6 t6i wu 12 45°C dén 55°C ma
khéng sinh trudéng ¢ bang hosc thip hon 35°C hodc béng hoic cao hon 65°C;

5) Frateribacillus flavoalbus sinh truéng & d6 pH t6i wu 12 7,0 dén 8,0 ma khong
sinh truong ¢ d6 pH bé‘mg hoac thép hon 5,7 hoac béng hoéc cao hon 10,0;

6) Frateribacillus flavoalbus sinh truéng trong moi truong CYC chita NaCl
dugc bd sung & ndng do cubi cing 18n dén 7%;

7) Frateribacillus flavoalbus chira MK7 dud6i dang menaquinon chu yéu;

8) Frateribacillus flavoalbus chira peptidoglycan cta thanh t& bao chira alanin,
axit glutamic, va axit mesodiaminopimelic (meso-DAP);

9) Frateribacillus flavoalbus ¢6 ADN hé gen c6 ham lugng guanin va xytosin
(GC) 12 51,2% dén 52,4%; va

10) Frateribacillus flavoalbus chira iso-C16:0 duéi dang axit béo chinh cua té
bao.

Khia canh 2 Frateribacillus flavoalbus theo khia canh 1, chita gen 16S tRNA ¢6
trinh tu bazo c¢6 dd twong dong bing hoic cao hon 98,7% véi trinh ty bazo
thudc trinh tw bat ky trong cac trinh ty SEQ ID: 1 va 8 dén 19.

Khia canh 3 Frateribacillus flavoalbus theo khia canh 1 hodc 2, c6 d§ tuong
ddng d& lai ADN-ADN bang hogic cao hon 70% véi chung YM17: NITE
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BP-01764, chung YM17-2: NITE BP-01948, ching YM17-3: NITE BP-01949,
ching YM17-4: NITE BP-01950, ho#c ching YM17-5: NITE BP-01925.

Khia canh 4 Frateribacillus flavoalbus theo khia canh bét ky trong cac khia
canh tr 1 dén 3, con chita mot hodic nhiéu axit béo cua t& bao duoc chon tur
anteiso-C15:0, C16:0, anteiso-C17:0, va iso-C17:0.

Khia canh 5 Frateribacillus flavoalbus theo khia canh bét ky trong c4c khia
canh tir 1 dén 4, bao gdm Frateribacillus flavoalbus subsp. flavoalbus chira axit
béo cua té bao gém 150-C16:0, anteiso-C15:0, anteiso-C17:0, va iso-C17:0.

Khia canh 6 Frateribacillus flavoalbus theo khia canh bit ky trong céc khia
canh tlr 1 dén 4, bao gdm Frateribacillus flavoalbus subsp. fimetarium chtta axit
béo cua té bao g(‘“)m c0 is0-C16:0, anteiso-C15:0, C16:0, va anteiso-C17:0.

Khia canh 7 Frateribacillus flavoalbus theo khia canh bat ky trong cac khia
canh tir 1 dén 6, sir dung dé xir Iy chét thai hitu co.

Khia canh 8 Frateribacillus flavoalbus theo khia canh 7, trong d6 chét thai hiru
co 14 cac chét bai tiét ciia ngudi, bin hitu co, thic n thita, hoic cac chat bai tiét
cua dong vat.

Khia canh 9 Frateribacillus flavoalbus theo khia canh bat ky trong céc khia
canh tlr | dén 8, 13 ching YM17 (NITE BP-01764), chung NaCl 20131016 _04,
chung YM17-2 (NITE BP-01948), chung YM17-3 (NITE BP-01949), ching
YM17-4 (NITE BP-01950), ching NaCl_20131016_19, ching YM17-5 (NITE
BP-01925), chung NaCl 20131016_24, ching NaCl 20131016 28, ching
NaCl_20131016_30, ching NaCl 20131016_34, ching NaCl 20131016 37,
hodc ching NaCl 20131016 38.

Khia canh 10, phuong phap xir Iy chét thai hitu co, trong d6 phuong phap nay
bao gém bude st dung Frateribacillus flavoalbus theo khia canh bt ky trong
cac khia canh tir 1 dén 9.

Khia canh 11, phuong phép lam thoai bién protein, trong dé phuong phap nay
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bao gdm budc st dung Frateribacillus flavoalbus theo khia canh bét ky trong
céc khia canh tir 1 d&én 9.
Khia canh 12, phuong phap san xuét phan compdt, trong d6 phuong phap nay
bao gdm cac budc:

tron chit thai hitu co véi san phérn dugc tao ra bdi su 1én men véi
Frateribacillus flavoalbus theo khia canh bét ky trong céc khia canh tir 1 dén 9
dé tao ra hdn hop tht nhét;

diéu chinh ham luong nudc ctia hdn hop thit nhét nay;

1&n men hiéu khi hdn hop thir nhét dé tao ra san phim 1én men thi nhét;

thu hdi san phdm 1én men thu nhét dudi dang phan comp6t néu ham
luong nude cua san phim 1én men thix nhit dap img mirc x4c dinh.
Khia canh 13, phuong phép san xuét phan compdt theo khia canh 12, trong d6
phuong phéap nay con bao gdm céc budc:

bd sung phan phan compdt vao cht thai hitu co khac dé tao ra hdn hop
th hai;

diéu chinh ham luong nude ctia hdn hop thit hai nay;

1én men hiéu khi hdn hop thit hai d& tao ra san phim 1én men thit hai; va

thu san phdm 1én men thtr hai dudi dang phan compdt néu ham luong
nudc cia san phém 1én men th( hai dat dugc mic d6 dinh trude.
Hiéu qua cla sang ché

Sang ché dé xuét vi sinh vat méi 1 loai méi thude gibng Frateribacillus.
Vi sinh vat méi nay hitu dung 8, vi dy, xir I cc chét thai hitu co (ching han,
céc chit bai tiét ciia ngudi va bun) va 1am thoéi bién cac protein. Vi sinh vat méi
nay con cé thé duoc sir dung cho céc timg dung khac nhau.
M6 ta van tit cac hinh vé

Fig. 1 13 hinh anh ciia c4c t& bio thudc ching YM17 (vi du 1).
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Fig. 2 minh hoa so dd cdy phat sinh gidng loai duoc tao ra bing phuong
phap két nbi lién ké (vi du 1).

Fig. 3 minh hoa so dd cdy phét sinh gidng loai cta ching YM17 va 12
ching da phan 14p dua vao gen 168 rARN (vi du 2).

Céc Fig. 4A va 4B minh hoa trang théi ctia cac t& bao vi khuan dugc nudi
cAy trong phan compdt (vi du 2).

Cac Fig. 5A va 5B minh hoa cac két qué cua k¥ thudt dién di do tim
enzym thiy phan trén gelatin (gelatin zymography) (vi du 2).

Fig. 6 12 biéu d6 tién trinh cta phuong phép san xuit phan compét.
MO ta chi tiét sang ché

Sang ché s& dugc mé ta v6i su tham khao cic phuong 4n sau ddy, ma cac
phwong 4n khéng gay ra su gi6i han séang ché.
Vi sinh vat méi

Frateribacillus flavoalbus theo mot phuong 4n cia sang ché 13 loai méi
thudc gidng Frateribacillus va c6 cac dic tinh 1) dén 10) dudi day:
1) Frateribacillus flavoalbus 13 truc khudn Gram 4m ma hinh thanh bao ti;
2) Frateribacillus flavoalbus am tinh véi oxidaza, duong tinh véi catalaza, va
hiéu khi;
3) Frateribacillus flavoalbus khong sinh ra axit trong moi truong LB (d6 pH
8,0) chira 1% duong va 2,0% NaCl néu duong 1a D-galactoza hodc sucroza, va
sinh ra axit néu dudng 1a D-glucoza, lactoza, D-manitol, glyxerin, hodc
N-axetylglucozamin;
4) Frateribacillus flavoalbus sinh trudng & nhiét d6 t6i uu 1 45°C dén 55°C ma
khong sinh truéng & bang hodc thip hon 35°C hoic bang hoic cao hon 65°C;
5) Frateribacillus flavoalbus sinh trudng & d6 pH t6i wu 14 7,0 d&n 8,0 ma khong
sinh trudng & d6 pH bing hoic thip hon 5,7 hodc bang hodc cao hon 10,0;

6) Frateribacillus flavoalbus sinh truong trong méi trudong CYC chira NaCl

-8
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duoc bd sung & ndng d6 cubi ciing 1én dén 7%;

7) Frateribacillus flavoalbus chira MK7 duéi dang menaquinon chi yéu;

8) Frateribacillus flavoalbus chira peptidoglycan cia thanh té bao chtra alanin,
axit glutamic, va axit mesodiaminopimelic (meso-DAP);

9) Frateribacillus flavoalbus ¢6 ADN hé gen c6 ham lugng GC tir 51,2% dén
52,4%; va

10) Frateribacillus flavoalbus chira iso-C16:0 duéi dang axit béo chinh cua té
bao.

Frateribacillus flavoalbus ¢ thé chira "menaquinon chu yéu" (MK7)
theo lugng béng hodc cao hon 81,8%.

Frateribacillus flavoalbus c6 thé chira "axit béo chii yéu ciia té bao"
(is0-C16:0) theo luong 13 34,1% dén 42,6%.

Frateribacillus flavoalbus, ma chira "axit béo ctia t& bao" (iso-C16:0), co
thé con chira mét hodc nhidu axit béo cta té bao dugc chon tir anteiso-C15:0,
C16:0, anteiso-C17:0, va iso-C17:0. Frateribacillus flavoalbus theo sang ché tbt
hon néu chtra céc axit béo nay theo tdng luong bang hodc cao hon 86,1%.

Frateribacillus flavoalbus theo sang ché t6t hon néu chira gen 16S rARN
¢6 trinh ty bazo c6 d6 twong ddng bang hodc cao hon 98,7% so vdi trinh ty bazo
thudc trinh tu bat ky trong céc trinh ty SEQ ID NO: 1 va 8 dén 19.

Frateribacillus flavoalbus theo sang ché 6t hon néu cé d6 twong ddng
dé lai ADN-ADN biang hodc cao hon 70% véi chung YM17, ching YM17-2,
ching YM17-3, ching YM17-4, hodc chung YM17-5.

Frateribacillus flavoalbus theo sang ché bao gdm Frateribacillus
flavoalbus subsp. flavoalbus c6 cac dic tinh noi trén 1) dén 10) néu trén va chira
axit béo cua té bao gém 1s0-C16:0, anteiso-C15:0, anteiso-C17:0, va iso-C17:0.

Cac vi du vé& Frateribacillus flavoalbus subsp. Flavoalbus bao gdm

ching YM17 va ching YM17-5 dugc mo ta dudi day.

-0
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Frateribacillus flavoalbus theo sang ché con bao gdm Frateribacillus
ﬂavoalbus subsp. fimetarium c6 céc dic tinh 1) dén 10) néu trén va chia axit
béo ctia té bao gém is0-C16:0, anteiso-C15:0, C16:0, va anteiso-C17:0.

Céac vi du vé& Frateribacillus flavoalbus subsp. Fimetarium bao gom
chung NaCl 20131016_04, ching YM17-2, ching YM17-3, chung YM17-4,
ching NaCl 20131016 19, ching NaCl 20131016 24, ching
NaCl 20131016 28, ching NaCl 20131016 30, ching NaCl 20131016 34,
chung NaCl 20131016 _37, va chung NaCl 20131016 _38.

Chung YM17, 1a mét ching cta Frateribacillus flavoalbus theo sang ché,
¢6 c4c dic tinh néu trén va chira gen 16S rARN ¢ trinh ti bazo gidng 100% véi
trinh ty bazo ciia SEQ ID NO: 1 trong danh muyc trinh tu.

Chung nay duogc luu gitt qubc té theo Hiép udc Budapest bdi cha don
v6i co quan luu giit cac vi sinh vat sang ché, Vién cong nghé va danh gia quéc
gia (National Institute of Technology and Evaluation-NITE). Sy luu gift ndy cu
thé 13 nhu dudi day:

(1) T6 chirc nhén luu gitt: Co quan luu gift cac vi sinh vat sang ché, Vién cong
nghé va danh gia qudc gia

(2) Dbia chi: 2-5-8 Kazusa Kamatari Kisarazu-shi, Chiba 292-0818, Japan (TEL:
81-438-20-5580)

(3) S6 truy cép: NITE BP-01764

(4) S6 chi dé nhan dang: YM17

(5) Ngay luu giir ddu tién: ngay 29 thang 11 nim 2013

Céac ching YM17-2, YM17-3, YM17-4, va YM17-5, 1a céc ching cta
Frateribacillus flavoalbus theo sang ché, con dugc luu giit qubc té theo hiép wée
Budapest bdi chti don véi co quan luu gilt cac vi sinh vat sang ché, Vién cong
nghé va danh gia qubc gia (NITE). Su luu giit ndy cu thé s& duoc mo ta dudi day,

ching han, trong phan vi du thuc hién sang ché.

-10-
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Frateribacillus flavoalbus theo séng ché bao gdém céc bién thé cia céc
chung tuong Ung véi Frateribacillus flavoalbus. Frateribacillus flavoalbus con
bao gébm cac bién thé cua Frateribacillus flavoalbus subsp. flavoalbus va
Frateribacillus flavoalbus subsp. Fimetarium.

Céc bién thé nay dugc tao ra nhd cai bién cac dic tinh vat Iy va héa hoc
ctia Frateribacillus flavoalbus theo sang ché bang k¥ thuat di truyén, nhu d6t
bién hoa hoc, dot bién ngéu nhién, dot bién vé hinh théi hoc, hoic chuyén nhiém.
Céc bién thé nay c6 tat ca cac dic tinh 1) dén 10) ndi trén.

Xir Iy chét thai hitu co/san xuit phan compdt

Frateribacillus flavoalbus theo sang ché co thé duoc str dung dé xir Iy
cac chét thai hitu co, nhu bun hitu co, thirc 4n thira, va cac chét bai tiét ctia dong
vét. Phan compdt c6 thé duge san xudt nhd bd sung Frateribacillus flavoalbus
vio chét thai hitu co nhu thé.

Phuong phap xtr 1y chét thai hitu co véi Frateribacillus flavoalbus theo
sang ché, trong d6 phuong phap ndy bao gdbm budc bd sung Frateribacillus
Alavoalbus vao chét thai hitu co, con cé thé bao gdm cac bude phu hitu ich cho
qué trinh x{ 1y chét thai hitu co.

Phuong phép san xudt phan compét s& duge mé ta (tic 13, phwong 4n cua
phuong phap xir 1y chét thai hitu co) véi su tham khao Fig. 6. Phuong phap theo
phuong 4n nay bao gdm su sir dung thing 1én men lng, nhung c6 thé st dung
phuong tién san xuét bat ky khac. Thing 1én men léng t6t hon néu bao gom ba
ngan tao thanh hinh chit U khi nhin tir trén xubng.

Budc 101 bao gém su tao ra san phém lén men; tic 14, san phém duoc
tao ra bdi su 1én men véi Frateribacillus flavoalbus va chua Frateribacillus
Aavoalbus. Bube 101 con bao gdm tao ra chét thai hitu co. Chat thai hitu co nay
dugc dit vao thing 1én men ling,

Budc 103 tiép theo bao gdm budc tron chit thai hitu co véi lugng xac
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dinh san phim 1én men dé tao ra hdn hop thir nhat. Budc 103 hodc cac budc tiép
theo c6 thé sau budc 102 (budc khong bit budc) bao gébm xac dinh luwong san
phdm 1én men dugc bd sung vao chit thai hitu co va cac diéu kién 1én men hiéu
khi thich hop v6i chét thai hitu co dya vao dit liéu mong mubn tir co sé dit liéu.

Buéc 105 bao gdm su diéu chinh ham lugng nuée ctia hdn hop thir nhét.
Nhin chung, ham luwong nuéc vao khoang 40 dén 80% tinh theo tong trong
lwong ctia hdn hop thir nhit ngay sau khi tao ra né. Phan compét thu hdi (tirc 13,
phan compdt duoc thu hdi & bude 112 mo ta dudi day) dugc bd sung vao hdn
hop néu ham luong nudc vuot qua giéi han trén, nguoc lai nude duge bd sung
vao hén hop néu ham luong nude dudi giéi han dudi.

Bué6c 108 bao gdbm 1én men hiéu khi hdn hop thr nhét, ching han, bing
cach thdi khi cudng buc hdn hop thr nhét bing dng dan khi duoc bd tr & day
ctia thing 1én men ling, hodc khudy hdn hop thir nhat vdi co cAu nap cb gudng
quay, dé tao ra san phdm 1én men tht nhét. Hon hop tht nhét t6t hon néu duoc
khuéy mot tudn mdt 1an d6i v6i 18n men hiéu khi.

Bué6c 110 bao gdbm xéc dinh ham lugng nude cla toan bd san pham 1én
men th@ nhét c6 dap tmg muc xac dinh hay khong. Budc 105 hodc bude 108
dugc 13p lai néu ham luong nudc khong dap Gmg muc xac dinh. Ham luong
nudce tot hon néu duéi 30% tinh theo toan bd trong luong clia san phém 1én men
thr nhét. Do d6, ham luong chét rén t6t hon néu duoc diéu chinh dén béng hodc
cao hon 70% tinh theo toan bd trong lugng cua phin comp6t sao cho phan
compdt gitt duoc dic tinh cua né. Ham luong nude t6t hon nita néu 1a 20 dén
30% tinh theo toan bd trong luong clia san pham 1én men thir nhét. Sau budc
110 ¢6 thé 1a bude 111 (bude khong bat budc) bao gébm twong quan giita lwong
san phim 1én men dugc bd sung va cac didu kién 1én men hiéu khi, va luu dir
liéu twong quan trong co sé dir li€u.

Bué6c 112 bao gdm thu hdi san phdm 1én men th& nhat dudi dang phan
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compdt néu ham luong nuéc cia né dat dén muc dinh trude. Toan bd giai doan
1&n men 1a khoang 45 dén 60 ngay. Bang cach d6 phan compdt duge san xuét tir
chét thai hitu co.

Phan compdt thu dugc c¢6 thé cir thé dugc sir dung. Phan phan compdt
ndy c6 thé duoc bd sung vao chét thai hitu co khac dé tao ra hon hop thi hai &
bude 203, va hdn hop tht hai ¢6 thé di qua cac budc 103 dén 112 nhu mé ta &
trén dé tiép tuc tao ra phan compot.

Qua4 trinh xtr 1y cac chét thai hitu co truyén thng bao gom dbt céc chat
thai va chén l4p tro thu dugc. Do d6, quy trinh truyén théng c¢6 céc vén dé do su
thiéu ddt, nhu su sinh ra khi thai va su an toan cia dia diém chén lép. Nguoc lai,
phuong phap theo sang ché c6 thé xir Iy cac chét thai hiru co dé tao ra san phdm
dung lam phan bén. Do d6, phuong phap theo sang ché 1am giam dugc hodc loai
bd céc van dé néu trén do su thiéu ddt gdy ra, va gép phan vao sy hinh thanh
mdt x4 hdi c6 dinh hudng theo xu thé tai ché. Phan compdt duge san xuét bing
phuong phap ndy chira rat nhiéu khoang chét.

Viéc thiéu d6t phan compdt ma c6 ham lugng nude thap va cé thé duogc
d6t ma khéng c6 nhién liéu hoa thach sinh ra khi cacbon dioxit (CO,) (ttc 13, khi
nha kinh) vé6i lugng giam nhiéu so véi trudong hop cta quy trinh dbt truyén
thng, ma doi hoi phai bd sung nhién liéu héa thach dé thiéu dbt. Trong luong
clia phan compot chiém khoang 10 dén 30% trong luong cta chét thai hiu co
ban diu. Do d6, su thiéu ddt phan compdt chi yéu cu muc chi phi vé nhién liéu
nhé va dién tich nho lam dia diém chén 14p phan compdt da dbt.

Quaé trinh xt 1y chét thai hitu co (san xuit phan compbt) bang vi sinh vt
truyén théng doi héi su didu chinh chinh x4c céc diéu kién 1én men phu thudc
vao ngudn chit thai do loai ngudn chit thai anh hudng 16n dén d6 pH, ham
lugng mudi, ham lugng axit humic, va ty 1€ C/N & phan compdt thu duogc.

Nguoc lai, quy trinh xtt ly véi vi sinh vat méi khong doi hoéi sy diéu chinh chinh
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xé4c cac diéu kién 1én men, nhd d6 don gian hoéa hoic bd qua budce 102 hodic 111
duoc minh hoa & Fig. 6.

Quy trinh xi Iy c6 thé st dung phén compét thu hdi chira nhiéu vi khuén
hitu hiéu cho qua trinh 0 phén, lam cho sy u phan ban dau dién ra nhanh sau khi
trén ngudn chit thai v6i phan compdt thu hdi & bude 103. Quy trinh xir Iy nay
bao gébm phuong tién phu trg don gian, nho d6 gidm duoc chi phi vé phuong
tién va gidm chi phi van hanh.

Céc phuong 4n khac

Frateribacillus flavoalbus theo sang ché con cd thé duoc st dung dé 1am
tho4i bién protein. Phuong phép lam thodi bién protein véi Frateribacillus
Aavoalbus c6 thé bao gdbm budc bd sung Frateribacillus flavoalbus vao protein
hodc dbi tugng chira protein, va budc phu hitu ich cho sy thoéi bién protein.

Sang ché s& dugc md ta chi tiét hon nhd céc vi du thuc hién sang ché,
sang ché khong bi giéi han & cac vi du ndy.

Vi du thwe hién sang ché

Vidul

Phan 14p va nhan dang Frateribacillus flavoalbus
1. Phén 18p chung

Ching YM17 duoc phan ldp tr phan compdt thu duoc tir dia diém 0
phan & thanh phd Soo (Kagoshima, Nhat Ban).

Cu thé, phan compdt (400mg) dwoc bd sung vao 1/2 mdi truong dinh
dudng (pepton: 0,25%, natri clorua: 0,25%, cao ndm men: 0,1%, chat chiét thit:
0,05%, do pH 7,4) (4ml) chira novobioxin 50 pg/ml va dugc nuodi cdy & 55°C
trong hai ngay. Méi truong long thu dugc duge dung cho 1/2 méi truong thach
dinh dudng chtra novobioxin 50 pg/ml va dugc nudi ciy trong bbn ngay, dé
phan 14p khuén lac ctia ching YMI17.

2. Cac déc tinh phéan loai
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A. Céc phuong phép thtr nghiém

Cac déc tinh phén loai ctia chiing nay dugc phén tich theo cac phuong
phdp dugc mé tad trong "Shin Seikagaku Jikken Koza (New Biochemical
Experimental Course) Vol. 17, Biseibutsu Jikkenho (Microbial Experiment), do
Tokyo Kagaku Dojin xuét ban", "Kaiteiban Biseibutsu no Bumrui to Dotei
(Classification and Identification of Microorganisms, revised edition) Vol. 2,
published by Gakkai Shuppan Center", "Biseibutsu no Bunrui Dotei Jikkenho
(Experimental Classification and Identification of Microorganisms), do Springer
Japan xudt ban" va "BERGEY'S MANUAL OF Systematic Bacteriology."
Chuiing d4a phan 14p duogc phén loai va dugc nhén dang béng cach so sanh véi loai
dugc mé ti trong tap chi quéc té& vi sinh vat hoc hé théng va tién héa
(International Journal of Systematic and Evolutionary Microbiology).

Céc bang 2-1 va 2-5 minh hoa cac dic tinh v& hinh théi, nudi ciy, va sinh
Iy, pham vi sinh truéng, va cac dic tinh phén loai bang héa hoc duoc xac dinh
béi phép phan tich ndi trén. Fig. 1 14 anh ciia cac té bao clia ching YM17 duoc
nuoi céy & 55°C. Nhu dugc minh hoa & Fig. 1, ching YM17 14 truc khudn va tao
ra cac bao tir & dudi té bao. Vach & Fig. 1 twong tmg véi 10um. Bang 2 (cac
bang 2-1 dén 2-5) con minh hoa cho céc dic tinh phén loai ctia 12 ching duoc
phan 1ap & vi du 2.
B. Cac moi truong thir nghiém

Céc tri s6 pH ctia méi truong dugc minh hoa & bang 2-1. Cac méi trudng
ngoai trir stra quy duoc khir tring trong ndi hip & 121°C trong 15 phit. Stta quy
dugc khtr tring trong ndi hdp & 110°C trong 10 phit. Ure cho méi trudng ure
Christensen, dudng cho mdi trudong thtr nghiém OF, va cac dudong dugc thu
nghiém vé su sinh axit tir cic dudng nay dwoc khir tring véi b loc, roi sau d6
duoc bd sung vao cac méi trudng twong tmg dé dat dugc ndng d6 cudi duge mé

ta dudi day. Su sinh axit tir cdc dudng dugc danh gia trong moi trudong LB (d6
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pH 8,0) chira 1% duodng va 2% NaCl.

(1) Moi truong thach CYC (sucroza: 3%, axit casamino: 0,6%, natri nitrat: 0,3%,
cao ndm men: 0,2%, dikali hydrophosphat: 0,1%, magie sulfat heptahydrat:
0,05%, kali clorua: 0,05%, sét sulfat heptahydrat: 0,001%, thach: 1,5%)

(2) Mbi truong 1éng CYC (sucroza: 3%, axit casamino: 0,6%, natri nitrat: 0,3%,
cao ndm men: 0,2%, dikali hydrophosphat: 0,1%, magie sulfat heptahydrat:
0,05%, kali clorua: 0,05%, sét sulfat heptahydrat: 0,001%)

(3) Mbi truong thach nuée thit (chat chiét thit: 1%, pepton: 1%, natri clorua:
0,5%, thach: 1,5%)

(4) Mbi trudong 1ong nudce thit (chét chiét thit: 1%, pepton: 1%, natri clorua:
0,5%)

(5) Sita quy (sita khong kem: 10%, 1% chét 1ong quy: vai giot)

(6) Mai truong VP (cao ndm men: 0,1%, tripton: 0,7%, soyton: 0,5%, glucoza:
1%, natri clorua: 0,5%, thach: 0,3%)

(7) Moi truong SIM (chét chiét thit: 0,3%, pepton: 3%, natri thiosulfat: 0,005%,
xystein hydroclorua: 0,02%, amoni sit xitrat: 0,05 g, thach: 0,5%)

(8) Mbi trudng thach LB (tripton: 1%, natri clorua: 0,5%, cao ndm men: 0,5%,
thach: 1,5%)

(9) Moi truong thach SY (amoni sulfat: 0,2%, dinatri hydrophosphat: 0,14%,
kali dihydrophosphat: 0,07%, magie sulfat heptahydrat: 0,02%, sit sulfat
heptahydrat: 0,0005%, mangan sulfat pentahydrat: 0,0005%, glucoza: 1%)

(10) Moi trudong thach dinh dudng (chét chiét thit: 0,3%, pepton: 0,5%, thach:
1,5%)

(11) Moéi truong Simmons (amoni dihydrophosphat: 0,1%, dikali
hydrophosphat: 0,1%, natri clorua: 0,5%, natri xitrat: 0,2%, magie sulfat
heptahydrat: 0,02%, thach: 1,5%, BTB: 0,008%)

12) Moi truong Christensen (cao nim men: 0,05%, xystein hydroclorua: 0,01%,
y
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natri clorua: 0,5%, natri xitrat: 0,3%, glucoza: 0,02%, kali dihydrophosphat:
0,1%, thach: 1,5%, phém dé phenol: 0,0012%)

(13) M6i trudng nitrat (glucoza: 1,0%, kali dihydrophosphat: 0,1%, magie sulfat
heptahydrat: 0,05%, kali clorua: 0,02%, natri nitrat: 0,1%)

(14) Moi trudng mudi amoni (glucoza: 1,0%, kali dihydrophosphat: 0,1%,
magie sulfat heptahydrat: 0,05%, kali clorua: 0,02%, amoni sulfat: 0,078%)

(15) Méi truong ure Christensen (pepton: 0,1%, natri clorua: 0,5%, glucoza: 0,1
g, KH,POy4: 0,2%, phém dé phenol: 0,0008%, thach: 1,5%, ure: 2%)

(16) Mbi truong thtr nghiém OF (pepton: 0,2%, natri clorua: 0,5%, dikali
hydrophosphat: 0,03%, thach: 0,2%, BTB: 0,008%, duong: 1%)

C. Phan tich axit béo

1) Chuén bj miu va sic ky khi

Moi truong CYC long (3 L) duge dét vao binh non cé dung tich 5 L, va
ching duoc nudi cdy 1am gidng dugc ciy vao méi truong. Ching nay duge nudi
cly & 52°C tir cubi pha sinh truéng logarit dén dau pha tinh, va cac té bao vi
khuan duoc thu hoach bing cach ly tAm.

Céc té bao da thu hoach dugce rira hai 1an véi nude mudi. Céc té bao uét
(khoang 500mg dén 700mg) dwoc dit trong 6ng ly tAm c6 trang bi nép vin, va
chét xa phong hoa kiém (1ml) dugc bd sung vao cac té bao. Ong ly tdm duogc
han kin va duoc gitt & 100°C trong nim phut. Sau d6, éng ly tdm dugc lic k§
trong 10 gidy rdi sau d6 duge gitt & 100°C trong 30 phat. Ong ly tAm duoc 1am
mét, roi sau d6 thudc thir axit clohydric-metanol (2ml) dugc bd sung vao dng
nay. Ong ly tdm duoc han kin va dugc giit & 80°C trong 10 phit. Ong ly tdm
dugc lam mat, rdi sau d6 dung moi dé chiét (1,25ml) duge bd sung vao dng.
Hbn hop thu dugc duoc khudy tir tir trong 10 phut. Ong duoc ly tdm & 1000
vong/phtt trong niam phut. Sau d6, 16p trén duoc chuyén sang mot éng ly tAm

khac c6 trang bi nip vin, va dung dich dé rira (3ml) duoc bd sung vao éng nay.
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Ong ly tAm dugc han kin va duoc khudy trong nam phut, Ong nay dugc ly tAm &
1000 vong/phut trong nam phut, rdi sau d6 16p dung méi duoc chuyén sang bng
thiy tinh, tiép theo duoc lam khé vdi khi nito. Hop phan chira céc thudc thir
duoc mé ta dudi ddy. Mau khé thu duoc duoc phén tich vé cac axit béo béang
phép séc ky khi trong phong thi nghiém Techno Suruga Lab. Cac két qua duoc
minh hoa & bang 1.

2) Céc thubc thir

(1) Chét xa phong héa kiém (natri hydroxit: 7,5g, metanol: 25ml, nudc siéu tinh
khiét: 25ml)

(2) Thubc thtr axit clohydric-metanol (axit clohydric 6N: 21,7ml, metanol: 18,3ml)
(3) Dung méi dé chiét (hexan: 10ml, t-butyl metyl ete: 10ml)

(4) Dung dich d& rtra (natri hydroxit: 0,586g, nudc siéu tinh khiét: 48,8ml)

Bang 1

Ty & axit béo clia té bao clia Frateribacillus flavoalbus

Loal axit béo Ty 1é (%)
C10:0 0,10
anteiso C11:0 0,17
iso C12:0 0,07
Ci2:0 0,33
anteiso C13:0 0,11
iso C14:0 1,59
C14:0 0,43
iso C15:0 6,79
anteiso C15:0 16,59
C15:0 e
iso C16:0 37,92
€16:1 w7cva C16:1 wbc 1,66
Ci16:0 6,69
iso C17:0 8,89
anteiso C17:0 16,48
C17:0 0,35
C18:3 w6c (6,9,12) 0,26
iso C18:0 1,00
C18:1w9c 0,28
C18:0 0,30
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D. Peptidoglycan ctia thanh té bao
1) Chuén bi miu

Céac t& bao vi khuén ué6t (khoang 2g) duoc tao huyén phu trong dém
phosphat 50mM (d¢ pH 7,2) (6ml), va huyén pht dugc xir ly v6i may dong nhét
hoéa bang siéu 4m (VP-30S, do TAITEC san xuét) trong 30 phit dé pha v& t& bao.
Dich ddng nhét thu dugc duoc ly tdm & 4°C va 3000 vong/phut trong 10 phut,
rdi sau d6 phan ndi & trén bé mit duoc thu hdi. Phan ndi & trén bé mat duge ly
tam & 4°C va 9000 vong/phut trong 60 phit. Phan ndi & trén bé mit thu duoc
duoc loai bo, va chét két tia duoc chuyén sang mét 6ng ly tim khac. Chét két
tha dugc rira véi dung dich dém phosphat 50mM (d6 pH 7,2) (6ml) rdi sau d6
duoc ly tim & 4°C va 9000 vong/phut trong 60 phut, tiép theo loai bo phan ndi &
trén bé mat. Chét két tia thu duoc duoc tron véi dung dich dém phosphat 50mM
(d6 pH 7,2) (2ml) va natri dodexyl sulfat 25% (SDS) (400ul), va hon hop duoc
gitt & 100°C trong 40 phut. Dung dich dém phosphat 50mM (d6 pH 7,2) (10ml)
da gia nhiét ¢én 65°C dugc bd sung vao hdn hop, va hdn hop nay duoc khudy
rdi sau d6 dugce ly tdm & 30°C va 9000 vong/phut trong 60 phut.

Phén nbi & trén bé mit dugc loai bd, va chét két tua duoc rira véi dung
dich dém phosphat 50mM (d6 pH 7,2) (5ml) d3 gia nhiét dén 65°C. Hdn hop
nay duoc ly tAm & 30°C va 9000 vong/phut trong 30 phit, va phan ndi & trén bé
mit duoc loai bo. Thao téc rira dugc tién hanh hai 1an. Sau dé, chit két tia duoc
tron voi dung dich dém phosphat S0mM (d6 pH 7,6) (2ml) va dung dich Pronaza
1mg/ml (100p1), va hdn hop nay duoc gitt & 37°C trong hai gid. Sau phan Gng
Pronaza, dung dich dém phosphat 50mM (d6 pH 7,6) (5ml) duoc bd sung véo
hdn hop phéan ting dé rira thanh phan ciia thanh té bao. Hon hop thu duoc dugce
ly tim & 4°C va 9000 vong/phit trong 30 phit, va phan nbi & trén bé mit duoc
loai bo. Thao tac rira dugc tién hanh hai 1an.

Sau d6, dung dich axit tricloaxetic trong nudc 5% (2ml) duoc bd sung
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vao chét két tia, va hdn hop nay duoc giit & 100°C trong 20 phat. Huyén phu
thu duoc duge chuyén sang 6ng ly tAm thuy tinh, va dung dich dém phosphat
50mM (d6 pH 7,2) (5ml) duoc bd sung vao dng dé rira. Sau d6 hdn hop nay nay
dugc ly tAm & nhiét d6 trong phong va 1000 vong/phut trong mét phut, va phan
ndi & trén bé mit duoc loai bo. Thao tic rira duge tién hanh hai 1an. Sau do,
etanol (3ml) duoc bd sung vao chat két tia, va hdn hop nay duoc ly tAm & nhiét
d6 trong phong va 1000 vong/phut trong mot phit. Phan ndi & trén bé mit duoc
loai bo, va dietyl ete (3ml) dugc bd sung vao chit két tia. Hon hop nay dugc ly
tAm & nhiét do trong phong va 1000 vong/phiit trong mét phut, va phan ndi &
trén bé mit dugc loai bé. Chét két tiia duoc 1am khé dé tao ra miu chia thanh té
bao.

2) Phép sic ky 16p méng (Thin layer chromatography-TLC)

Axit clohydric 4N (250p]) dugc bd sung vao miu chira thanh t& bao
(5mg), va hdn hop nay dugc thity phan & 100°C trong 16 gid. Sau khi thity phén,
axit clohydric dugc loai bé trong binh lam khé chira kali hydroxit, va hdn hop
thu dugc duogc trai qua qua trinh TLC.

Tam TLC duoc st dung 1a tAim TLC xenluloza (Cat. No. 1.05716.0001,
do Merck san xuét). D& phat hién céc axit amin cdu tao, dung méi hién hinh
chira 2-propanol, axit axetic, va nuéc siéu tinh khiét (75:10:15) dugc st dung dé
hién mau chiéu thr nhét, va dung moi hién hinh chira metanol, pyridin, axit
clohydric 10N, va nudc si€u tinh khiét (64:8:2:14) duoc st dung dé hién mau
chiéu thir hai. Sau khi hién mau, thudc thtr ninhydrin dugc xit 1én tim TLC dé
phat hién cac axit amin ¢ trong peptidoglycan cta thanh t& bao. Dang dong
phan cta axit diaminopimelic dugc nhan dang bang cach so sanh do linh dong
v6i cac tiéu chuln cia axit diaminopimelic nhd st dung ciing mét tim TLC nho
hién mau vé&i hon hop chira metanol, pyridin, axit clohydric 10N, va nudc sidu

tinh khiét (64:8:2:14). Peptidoglycan ctia thanh té bao dugc x4c dinh 1 chira céc
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axit amin sau day: alanin, axit glutamic, va axit mesodiaminopimelic
(meso-DAP).
E. Menaquinon
1) Chuén bi mau

Hbn hop chira cloroform va metanol (2:1) (20ml) dugc bd sung vao cac
t& bao vi khuan khé (khoang 500mg), va hdn hop thu duoc dugc khudy tir tir &
noi ram mat qua dém. Huyén phu thu dugc dugce dua di loc, va chét loc duoc ¢o
dén khé v6i thiét bi lam bay hoi kiéu quay trong bé nuéc & 30°C. San phim kho
dugc hoa tan trong axeton (3ml) va dugc c¢6 dén khoang 200ul véi khi nito.
Dung dich dd c6 dugc phi 1én tdm silicagel HPTLC 60F254 (Cat. No.
1.05628.0001, do Merck san Xuét) va dugc hién mau vai toluen. Sau khi hién
mau, tAm TLC dugc lam khd, va dai menaquinon dugc xac dinh béng dén to
ngoai (254nm). Silicagel & bang menaquinon dugc nao biang dao tron va duogc
dat vao 6ng thir nghiém. Axeton (4ml) duoc bd sung vao silicagel, va hdn hop
nay duoc khqu tir tir va duoc dua di loc dé loai bd cac hat silicagel. Chét loc
thu duoc dugc cd dén khoang 200pl v6i khi nito dé tao ra miu HPLC.
2) Sic ky 16ng hiéu ning cao (High-performance liquid chromatography-HPLC)

Mau (25pl) duge tiém vao HPLC. Cot dugc st dung 13 cdt ODS
(CAPCELL PAK C18 UG120 HPLC PACKED COLUMN Cat. No. 61504, do
Shiseido Company, Limited san xuét). Phép phan tich HPLC dugc tién hanh véi
hé théng HPLC sb 1100 (Series 1100 HPLC System) (do Hewlett-Packard
Company san xuat) (dung mdi hién hinh: hdn hop chita metanol va 2-propanol
(2:1), tbc do chay: 1,5 ml/phit, nhiét d6 cta cot: 40°C, phat hién: UV (270nm)).
Phép phan tich duoc tién hanh mot sé 1an. Ham luong MK7 dugc xac dinh 1a
83,9% (phan tich lan diu) va 85,2% (phan tich lan tht hai). Cac két qua da
chimg minh duoc 14 menaquinon chu yéu 13 MK7.

F. Ham lugng GC
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1) Chuén bi ADN

ADN hé gen duoc chiét theo phuong phap duoc md ta trong tai liéu tham
khéo 1.

N6i mdt cach chi tiét, cac t& bao vi khudn uét (0,9¢ dén 1,6g) dugc rira
vdi dung dich nudc mudi-EDTA 0,1M (d6 pH 8,0) rdi sau d6 dugc tao huyén
phu trong dung dich nuéc mubi-EDTA 0,1M (d6 pH 8,0) (5ml). Lysozym trong
10ng tring trimg (ndng do cudi: 1 mg/ml) duge bd sung vao huyén phi va duoc
dua di khun phan & 35°C, rdi sau d6 dich thily phan thu duoc duoc lam dong
lanh. Dich thuy phan dong lanh duogc tron véi luong tuong duong
trishydroxymetylaminometan (Tris)-SDS (d6 pH 9,0), va hdon hop nay duge 1am
néng chay trong bé nudc néng & 60°C trong 10 phut. Sau d6, hdn hop nay dugc
lam mat trong da va dugc tron véi luong tuong duong phenol bdo hoa trong
nuée, va hdn hop nay duoc lc trong 10 phit. Hon hop duoc ly tAm, va phan ndi
& trén bé mat duoc thu hdi. Phin ndi & trén bé mit duge trén véi lugng etanol
gép ddi, va soi ADN dugc gom bang diia thuy tinh. ADN thu duoc dugc rira 1an
luot v&i 70% etanol, 90% etanol, va 99,5% etanol dé loai phenol. ADN thu dugc
duoc 1am khd rdi sau d6 duoc hoa tan & lugng thich hop cua dung dich SSC
0,1x. RNaza dugc bd sung vao dung dich, va phan tng x4y ra & nhiét do 35°C
trong 30 phuat hodc ldu hon dé loai ARN. San phém thu dugc duoc lam mat
trong d4 va dugc trén véi 1/5 luong phenol bio hoa trong nuwdc. Hon hop duge
dua di lac, ly tam, két tua etanol, loai bd phenol, hoa tan trong dung dich SSC
0,1x, va xtr ly RNaza theo phuong phép tuong tu nhu mo ta & trén.

ADN da xr Iy RNaza dugc xir ly v6i phenol va duoc ly tim dé tach
manh ¢6 chita ADN. Manh c6 chita ADN dugc tron véi 1/10 lugng axit
axetic-EDTA va 0,6 1an lugng 2-propanol, tiép theo gom ADN. ADN gom dugc
duoc rira v6i 70% etanol, 90% etanol, va 99,5% etanol roi sau d6 dugc lam khé.

ADN d4 lam khd duoc hoa tan trong dung dich SSC 0,1x dé dat dugc ndéng do
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ADN 14 500 pg/ml hodc 16n hon. Néu dé tinh khiét cia ADN 13 thép, qua trinh
loai bé c4c protein bang phenol va qua trinh xtr Iy RNaza dugc lap lai.

Tai liéu tham khao 1: Saito, H. & Miura, K. 1963. Preparation of
transforming deoxyribonucleic acid by phenol treatment. Biochim. Biophys.
Acta 72: 619-629.

2) Thubc thir

(1) Nu6c mubi-EDTA 0,1M (NaCl: 8,77g, EDTA-2Na-2H,0: 37,22g, dd pH: 8,0,
nuée siéu tinh khiét: dugc bd sung dé dat duoc tong thé tich 1000ml).

(2) Tris-SDS (Tris: 12,1g, SDS: 20,0g, d6 pH 9,0, nudc siéu tinh khiét: dugc bd
sung dé dat duoc téng thé tich 1000ml).

(3) SSC 20x (NaCl: 175g, trinatri xitrat: 77,4g, nuéc siéu tinh khiét: dwoc bd
sung dé dat duoc tong thé tich 1a 1000ml, SSC 0,1x va SSC 1x duoc chuén bi
bing cach pha lofng SSC 20x vé6i nude siéu tinh khiét).

(4) Axit axetic-EDTA (dung dich A: CH3;COONa-3H,0 (81,65g)/nudc si€u tinh
khiét (200ml), dung dich B: CH;COOH (36,03g)/nudc siéu tinh khiét (200ml),
dung dich A dugc tron véi dung dich B (46 pH ctia hdn hop A-B: duoc diéu
chinh dén 7,0), axit axetic-EDTA: EDTA-2Na-2H,O (74,45mg)/hén hop A-B
(200ml)).

3) Xéc dinh ham lugng GC

Ham luong GC dugc xac dinh voi kit DNA GC (Yamasa Corporation).
ADN (7pg) dugc hoa tan trong SSC 0,1x (20p1) va bi lam bién tinh bang nhiét &
100°C trong 10 phut, tiép theo 1 t6i vdi bang. Dung dich nucleaza P1 4U/ml
(20p]) duoc bd sung vao dung dich ADN d 1am mét trong d4, va phan tng xay
ra & 50°C trong mdt gid. Dung dich phosphataza kiém 2,4U/ml (20ul) duoc bd
sung vao dung dich da xtr Iy nucleaza P1, va phan tmg dugc phép dién ra & 37°C
trong mot gid. San phém thu duogc duoc dua di HPLC.

Cot HPLC dugc st dung la cot ODS (CAPCELL PAK C18 UGI120
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HPLC PACKED COLUMN Cat. No. 61504, do Shiseido Company, Limited s&n
xuét) (dung méi hién hinh: hdn hop chira NHsH,PO, 0,02M va axetonitril (20:1),
tbc do chay: 1,0ml/phat, nhiét do cta cot: 40°C, phét hién: UV (270nm)). Him
lwong GC ctia chiing YM17 duogc xac dinh 13 51,4% dua vao tiéu chuén c6 trong
kit DNA GC.

Béng 2-1
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K&t gud phan tich phan logi Frateribacillus flovoalbus

) NI durig 17 Y 17-5 NaCl_20131016_04
MOI trwding thach CYC {d§ pH 7,0) Dang € bao Trye khudn | Tryc khuan Trye khusn
Tinh da hinh Khéng Khéng Khérng
Hinh thanh bao Wr Co s Co
Vi Ui bde (& Dubl Dudi Dudi
Kha nang di dong . - -
Mau sde khudn ke Kem Tring ngd Tring xam
Nhudm gram Am tinh Am tinh Am tinh
. Khi nitrat (mdi trudng CVC, d6 pH 7.0) - - -
Logl nite’ (mai truemg CVC, 4§ pr 7,0) . .
Khé ndng lam thoai bign
Gelatin {moi truamg thach CYC, dé pH 8,0, gelatin 2%) + + 5
Xenluloza [mél truéng thach CVC, d6 pH 7,0, xenluloza 0,4%) - -
Tributyrir {mdl tredng thach CYC, dd pH 7,0, tributyrin 0,4%) - - -
Chitin {(mai truamg thach CYC, 46 pH 7,0, chitin 0,4%) - - -
Xantin {mbi trudng thach CYC, d6 pH 7,0, xantin 0,3%) - - “
Hypoxantin {mbi trudmg thech CYC, dé pH 7,0, hypoxantin 0,4%) - - -
Tyrosin (mé! truong thach €YC, 86 pH 7,0, tyrosin 0,4%) - - -
Sinh trudng trong mdi trudng
Mai trrang thach CYC (46 pH 7.0) ¥ +
Mol trirong thach LB (86 pH7,0} & +
W&l trutmg thach SY {dé pH7,0) - - -
©3c diém sinh | _ . o M trydng thach dinh dudng (46 pH 7,0) - - .
" Sinh mau (mai truomg CYC, dé pH 7,0) - -
Oxidaza - -
Catalaza + + +
Hogt dong voi oxy Hiéu khi Hidu khi Hidu khi
Sinh axit tz dudng (mdi trudng LB; do pH 8,0, Nadi 2%, duwing 1%)
D-giucoza + + +
D-Manoza - - "
D-Galactoza - -
Maitoza . -
Sucroza - - -
Lacioza + + +
Trehaloza - +
O-Soubitol + + .
O-Manitol + + s
Inositol - « +
Glyxerin + . +
N-axetylglucoeamin + % +
Nhidt 49 sinh trrdng {mbi trudng CYC, d4 pH 7,0}
20 - -
30 « - .
3s = - B
40 + ¥ +
45 + * +
55 + + &
&5 - -
D% pH sinh truding {mbi trudmg TVC)
57 - - -
Phiamn vi sinh b8 * * '
trudng 7.0 + + +
8,0 + + *
9.0 * + .
10,0 - . -
10,7 - - -
Nong do NaCl sinh trudng {mdi trugng CYC, 4 pH 7,0)
0.0% * + +
2.0% + + +
#,0% + “+ +
7.0% + + +
10,0% - + +
20,0% - - »

* Tat ca cdic thir nghiém duge tién hianh & nhidt dé nudl ¢dy 1 55°C {trir cic thir nghidm vii nhiét d6 sink rurdng vi d3c¢ tinh phin logi)
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K&t qud phdn tich phin logi Frateribocilivs flovoaibus

30010

NGl dung NaCl 20131016_19 Yii 17-2 YM17-3 Yh17-4
& trudmg thach CYC {dd pa 7,0) D3ng 1€ bao True khudn Tryc khuan Trire khudn Trwe khudn
Tinh da hinh Khéng Khéng Khong Khéing
Hinty think bio by o o -3 Co
Vi tri bao tir Dubi Buti Budi Dusi
Khd ning didéng - - -
Mau se khudn lac Tring xdm Tring xdm Tring xdm Trdng xdm
NBudm gram A tink Am tinh Am tinh Am tinn
£hir nitrat {mbl trudrng CYC, d6 pH 7,01 - - -
Loy niter {mdi truong CYC, d¢ pH 7,0) - - - -
®hd ndng lam thoai bign
Gelatin {mdi trudrng thach CVC, dd pH 8.0, gelatin 2,0%) + + + +
Xenluloza (moi truomng thach CYC, d& pH 7,0, xenluloza 0,4%) . - -
Tributyrin {mai truéng thach CYC, dd pH 7,0, tributyrin 0,4%) - - -
Chiltin [mdi treng thach CVC, do pH 7,0, chitin 0,4%) - - -
Kantin {madl tredng thach CVC, 48 pH 7,0, xantin 0,4%), - -
Hypoxantin [mdi truéng thach CYC, d6 pH 7,0, hypoxantin 0,4%) - -
Tyrosin {mdi trudng thach CYC, dd pH 7,0, tyrosin 0,4%} - -
Sinh trarltng trong moi truong
Mai trwdring thach CYC {6 oH 7,0 + s -
WMol trudng thach LB (do pr7,0) + + + +
Mai trudng thach SY [dd pH7,0) - - -
D3c diém ’ M8 trusmg thach dinh dung (6 pH 7.0) » -
o Sinh mau {mbi truomg CYC, do pH 7,0} - - -
sinh ly )
Owidaza - - - -
Catalaza 4 + + +
Hogt ddng v oxy iy khi Higu khi Hidu khi Hidu khi
Sinh axit ilr dubng {mdl tredng LB: do pH B,0, NaCl 2%, duong 1%)
D-glutozs & + $ +
D-Manoza - +
D-Galactoza -
Maltoza - +
Sutroza -
Lactoza + +* + +
Trenaloza + + + +
D-Sorbitol - + + +
D-Manita! + + + +
Inositai - -
Glyxerin > + « #
N-axetylglucozamin + ¥ +
Hhiét dé sinh trudng {méi trudng CYC, 4o pH 7,0}
20 - -
30 - -
i5 -
40 + + + +
45 + & + +
55 + - + -
65 B - .
09 pH sink trudng {(mdl tnoing CYC}
5.7 - N -
o 6,8 + 4 + +
Pham t.u sinh 7.0 N . . .
truang 8.0 + + + +
2.0 + * + +
10,0 ~ -
10,7 - B - .
Nong dd NaCl sink truéng (mbi trubng CYC, do pH 7,0}
0,0% + + + +
2,0% * + + ¥
4,0% + + + +
7,0% + + + +
10,0% + + + +
20,0% - - - -

* Tat cd e thi nghiém duge tén hanh & nhiét d§ nubi ¢dy 13 55°C (trir cde thi? nghigm vE nhigt dé sinh trudng vi dic tinh phin loai}
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KE1 qud phan tich phdn logl Frateribacillus fiovoaibus

NJi dung NaCl_201331016_24 [ NaCl_20131016 28] MNaCi 20131016 30
Mt truréng thach CYC (46 pH 7,0) Ogng té bao Tryc khudn Tryge khudn Truc khugn
Tinh da hink Khong Khéng Khéng
Hinh thanh bio ty Co <] Cé
Vi tri bbo Bugi Dudi Pudi
Khd ndng di dong - ‘ -
Mau sdc khudn lac Tring xdm Tring xdm Trdng xém
Nhudm gram Am tinh Am tinh Am tinh
Khir nitrat (méi truong OYC, di pH 7,0) - -
Loal niter (mdi truong CYC, do pH 7,0) N = B
Khd nang lam thodl bién
Gelatin (mdi irutmg thach CYC, 46 pH 8,0, gelatin 2%} + + 4
Xenlutoze {mdi trvérg thach CYC, 46 pH 7,0, senluloza 0,4%) - “
Tributyrin (moi trueng thach CYC, 40 pH 7,0, tributyrin 0,4%} - - -
Chitin (m&i truong thach CYC, 86 pH 7,0, chitin 0,4%)
Xantin (mbl trudng thach CYC, d6 pH 7,0, xantin 0,4%) - . -
Hypexantn {mai trwvdng thach CYC, d§ pH 7,0, hypoxantin 0,3%) -
Tyrosin {mél trwdng thach CYC, 46 pH 7,0, tyrosin0,4%) - .
Sinh tredng trong mdi trutmg
MBI truamg thach CYC (dd pH 7,0) * +
M&I trudmg thach LB {dd pH7.0) + *
Mii truong thach SY {48 pR7.,0) - - -
P Mbi trong thach dinh du@ing (d6 pH 7,0) = -
Dae di;,m SR G maw {méi trutng CYC, d6 pH 7,0} . -
Oxidaza - - -
Catalaza + + +
Hoat dong vai axy Higu khi Hidu khi Hidu khi
Sinh axit tr duong {mai truang LB; pH 8,0, NaCl 2%, dudng 1%}
D-glucoza + ¥ +
D-Manoza - * +
D-Galactoza -
Maltoza - - <
Sucroza - - -
Lactoa * + +
Trehaloza - - +
D-Sorbitol + + +
D-Manitel + + +
Inositol - - B
Glyxerin + + +
N-axetylglucozamin + 4 +
Nhigt dg sinh tredng (mdé tredng CYC, 4o pH 7,0}
20 - B -
30 -
35 - .
40 + + &
45 * + +
55 + + *
65 - -
DG pH sinth trrdng {mai truemg CYC)
5,7 . .
Pham vi sinh 68 ¢ * *
trudng 7.0 * ¢ *
3,0 + 4+ +
9,0 + re +
10,0 - . -
0.7 - « -
NGng 4 NaCl sinh trudng [mai truédng CYC, @6 pH 7,0)
0,0% ¥ ¥ +
2,0% * + +
a4,0% + + +
7,0% + + +
10,0% + + +
20.0% - . “

¥ Tat ca céc thir nghigm duwgc tién hinh & nhidt dé nudi cdy 1a 55°C {trir cac thir nghiém v nhift 46 sinh truéng va dic tink phin logi)
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Béang 2-4

K&t gua phén tich phdn logi Frateribacillys Havoalbus

) NGi durg NaCl_ 20131016 34 | NaCi 20131016 37| NaCl_20131016_38
Mi trisdng thach CYC (d6 pH 7,0) Dang 18 bag Trge Khuan Tryc khudn Trye khudn
Tinh da hish Khéng Khéng Khidng
Hinh thank bao <o o] Cé
Vitri bdo tr Dubi eudi Dudi
Knd ndng di dong - - .
) Miu sdc khudn lac Trdng xim Trdng xdm Trang xam
Nhudm gram Am tinh Am tinh A tinh
Khir nitrat {méi trugng CYC, d6 pH 7.0} - - .
Logi niter {mdi trudng CYC, d6 pH 7,04 “ -
Kha nang 3m thoai bién
Gelatin imoi truong thach CYC, do pH 8,0, pelatin 2%} + + +
Xentuloza {mdi trwdng thach CYC, dd pH 7,0, xenluloza 0,4%) -
Tributyrin {mdi trudng thach CVC, 86 pH 7,0, tributyrin 0,4%) - B
Chitin (midi truomg thach CYC, d6 pH 7,0, chilin 0,4%] - -
Xantin {mol truding thach CYC, d6 pH 7,0, xantin 0,4%) - -
Hypoxantin {méi tridng thach CYC, dd pH 7,0, hypaxantin 0,4%) - -
Tyrosin (moi trudng thach CYC, d& pH 7,0, tyrotin 0,4%) - - -
Sinh trudng trang mél truéng
M6i trugng thach CYC (dd pH 7,0) & + *
Mé&i truong thach LB {d§ pH7,0) + + +
M trsdng thach 5Y {(d6 pH7,0) - . «
Dc diém sinh | _ o A MGi truéing thach dinh dudng (d6 pH 7,0) - B -
iy Sinks mau (Mo cruong CYC, 96 pH 7,00 - - -
Oxidaza -
Catalaza + + +
Hoyt dong voi oxy Hidu khi Hiu khi Hidu khi
Sinh axit tir dudng (moi trudng LB; 4§ pH 8,0, NaCi 2%, dudng 1%}
D-glucoza + + +
O-Manoaa - - B
D-Galactnza . - -
Maltoza .
Sucroza - g -
Lactoza + * +
Trenaloza + + +
D-Sorbitel - - -
D-Manitol + * +
fnositol - -
Glyxerin + + +
) ) N-axetylgiucozamin + + +
Nhigt d§ sinh trutng {mai trirong CYC, dd pH 7,04
201 - -
30 - .
35 - .
40 + + +
45 + + +
55 + + +
65 - .
D6 pH sinh trefrng (mbi trudng CYC)
5.7 - -
Pham visink :‘g : : :
truing 80 + + +
$.0 + + +
10,0 - - -
10,7 - -
Nong 86 NaCl sinh truding (mdi trudng CYC, 6 pH 7,0}
0,0%] + + +
Z,O% 4 + +
4,0% + - s
7,0% + € Y
10,0% ¥ + +
20,0% - .

¥ Td1 ¢é cdc thir nghigm dugc tién hanh & ahiét 46 nudi cly 1 S5°C(trir cac thir nghiém v& nhidt d sinh tredng va djc tinh phin loai)
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Bang 2-5
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G. Phan tich trinh ty bazo ciia gen 16S rARN
1) Phan tmg chudi tring hop (Polymerase chain reaction-PCR)

Gen 16S rARN ctia ching YM17 duogc khuéch dai bang PCR truc tiép tir
khuén lac. PCR bao gdém st dung ADN polymeraza Tks Gflex (nhan hiéu) (do
Takara Bio Inc. san xuét), doan mdi EU10F (SEQ ID NO: 2 trong danh muc
trinh tw), va doan mdi EU1500R (SEQ ID NO: 3 trong danh muyc trinh tu). Céc
chét phan tmg PCR duoc tron theo ty 1é theo huéng din ctia ADN polymeraza
Tks Gflex (nhén hiéu). PCR bao gdm mdt chu ky xt Iy nhiét & 94°C trong mot
phat va 30 chu ky tiép theo ma mdi chu ky bao gdm qué trinh x1r 1y nhiét & 98°C
trong 10 gidy, & 55°C trong 15 gidy, va ¢ 68°C trong mdt phut 30 gidy.

2) Giai trinh tu

San phdm PCR thu dugc duoc tinh ché véi SV Gel Wizard (nhin hiéu d3
dang ky) va PCR Clean-Up System (do Promega Corporation san xuét). Tién
hanh giai trinh ty nhd st dung san phim da tinh ché va doan mdi EU10F, doan
mdi EU520F (SEQ ID NO: 4 trong danh muc trinh ty), doan mdi EU907R (SEQ
ID NO: 5 trong danh muyc trinh tu) hodc doan moi EU1500R, dé xac dinh trinh
tu bazo cua gen 16S rARN cua chung phan 1ap duoc.

Trinh tu bazo ctiia gen 16S rARN cia ching YM17 tuong tng voi SEQ
ID NO: 1 trong danh muyc trinh tu.

Trinh tu bazo ctia gen 16S rARN cua ching YM17 dugc dua xac dinh do
trong ddng BLAST theo co s& dit liéu gen cta Trung tdm thdng tin sinh hoc
qudc  gia  (National  Center  for  Biotechnology  Information)
(http://blast.Ncbi.nlm.nih.gov/Blast.cgi). Gen 16S rARN cta chung YM17 c6 do
tuong ddng cao so v&i Mechercharimyces asporophorigenens (40 tuong dong:
91%,).

Céc trinh tu bazo cia cac gen 16S rARN cua loai c6 ho véi chung YM17

duoc thu thap tir co s dit liéu gen cuia Trung tdm thong tin sinh hoc qudc gia va

-30-



30010

duoc phan tich huyét théng.

Céc trinh ty bazo da thu thap cua cac gen 16S rARN duogc bat cip trinh
tu bang chuong trinh Clustal X 2.0.12, dé tao ra cdy phat sinh giéng loai béng
phuong phap két ndi lién k&. Fig. 2 minh hoa cay phét sinh giéng loai. C4c chit
s6 trong diu ngodic don tuong duong véi cac sb truy cap & ngan hang gen
GenBank, va YMI16 13 ching dwoc phan l4p boi céc tic gia sang ché nho
phuong phap twong tw v6i phuong phap ciia séng ché.

H. Nhan dang va phéan loai ching YM17
1) Chung YM17

Nhu duge minh hoa & so d6 cay phat sinh giéng loai cta Fig. 2, nhanh
tuong tng véi gen 16S rARN ctia ching YM17 tach ra tir cac nhanh tuong Ung
vGi cac nhanh cua loai thudc cac ho Bacillaceae, Alicyclobacillaceae, va
Thermoactinomycetaceae.

Dic tinh ctia ching YM17 (tirc 13, truc khuan va hinh thanh bao ti trong
té bao) duoc quan sat & loai thude cac ho Bacillaceae va Alicyclobacillaceae, va
rdt khdc véi dic tinh (tc 13, tao ra hé sgi) cia loai thudc ho
Thermoactinomycetaceae.

D6 tuong ddng vé trinh tu gen 16S rARN dugc so sanh giita ching
YM17 va loai thudc cac ho Bacillaceae va Alicyclobacillaceae. Cac két qua
dugc minh hoa & bang 3. Ching YM17 c¢6 d6 twong dong vé trinh tu gen 16S
rARN béng hoac thép hon 89% so v&i tit ca cac loai thudce cac ho nay; chung
YM17 hoéan toan khac vé phéan loai hoc véi loai thugc cac ho Bacillaceae va
Alicyclobacillaceae. Nhu duoc minh hoa & so db ciy phét sinh gidng loai cua
Fig. 2, nhanh cta ching YMI17 nim gin cic nhanh cta Alicyclobacillus
acidocaldarius, Calditerricola satsumensis, Caldalkalibacillus thermarum, va
Caldibacillus debilis. Do do, cac déc tinh phan loai ciia chuing YM17 dugc so

sanh v&i cac ddc tinh phan loai ciia bon ching nay. Cac két qua dugc minh hoa &

-31-



30010

bang 4.

Dit liéu vé bdn chung nay (ngoai trir dit liéu v& ching YM17) dugc minh
hoa & bang 4 thu duoc tir International Journal of Systematic and Evolutionary
Microbiology (2002), 52, 1681-1685, Journal of General Microbiology (1971),
67, 9-15, International Journal of Systematic and Evolutionary Microbiology
(2011), 61, 631-636, International Journal of Systematic and Evolutionary
Microbiology (2006), 56, 1217-1221, and International Journal of Systematic
and Evolutionary Microbiology (2004), 54, 2197-2201.

Loai thudc gidng Alicyclobacillus khac biét & chd chira cac axit béo chu
yéu (o-xyclohexan-C17:0 va co-xyclohexan-C19:0);‘ loai nay khac véi chung
YM17.

Loai thudc gidng Calditerricola 1a vi khuan chiu nhiét cao ma c6 thé
sinh trudng & bang hodc cao hon 75°C; loai ndy khac véi ching YM17.

Loai thudc gidng Caldalkalibacillus 13 Gram dwong va cé ham luong GC
1a 45%; loai nay khéc véi chung YM17.

Loai thudc gidng Caldibacillus c6 thé sinh truéng & nhiét do bing hodc
cao hon 65°C va khong sinh ra axit tir glucoza; loai ndy khac véi chung YM17.

Do d6, ching YMI17 duoc xéc dinh 13 loai méi thudc gibng
Frateribacillus trong ho Bacillaceae va dugc dinh 16 1a Frateribacillus

Aavoalbus (dudi day ching YM17 ¢6 thé goi 1a "Frateribacillus flavoalbus").
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Bang 3

Do twong ddng vé gen rARN 165 gilra chling YM17 va cac loai thudc ho Bacillaceae
va Alicyclobacillaceae

gen rARN 165 B9 twong déng (%)
Salinibacillus sidingensis (AY321436) 89
Paucisalibacillus globulus (AM114102)} 89
Sediminibacillus halophilus (AMS05297) 89
Virgibacillus pantothenticus (D16275) a8
Thalassobacillus devorans (AJ717299) BB
Caldalkalibacillus thermarum (AY753654) B8
Vuleanibacillus modesticaldus (AM050346) 88
Geobacillus stearcthermophilus (FN428694) 88
Saccharococcus thermophilus (L09227) 88
Aeribocillus pallidus (Z26930) a8
Natronobacillus azotifigens (EU143681) 87
Halolactibacillus halophilus (AB196783) 87
Paraliobacillus ryukyuensis {AM114102) 87
Oceanocbacillus iheyensis (ABO10863) 87
Terribacillus saccharophilus (AB243845) B7
Lentibacillus salicampi (AY057394) 87
Gracihbacillus halotolerans (AF036922) 87
Cerasibacillus quisquiliarum (AB107894) 87
Halobacillus halophilus (AB681780) 87
Aquisalibacillus slongatus (AMBS11047) 87
Tanuibacillus multivorans (AY315933) 87
Filobacillus milosensis (AJ238042) 87
Piscibacillus salipiscarius (AB194D46) 87
Alkalibacillus haloalkaliphilus (AJ238041) 87
Falsibacillus pallidus (EU364818) 87
Bacillus subtilis (AJ276351) 87
Caldibacillus debilis (FN428698) 87
Amphibacilius xylanus (D82065) 86
Pontibacillus chungwhensis (AY553298) 86
Salimicrobium album (X30834) 86
Halalkalibacillus halophilus (AB264529) 86
SBalsuginibacillus kocurii (AM432160) 86
Peychrobacillus insolitus (AMSB80508) 86
Anaerobacillus arseniciselenatis (AF064705) 86
Calditerricola satsumensis (AB250968) 86
Marinococcus halophilus (X90835) 85
Lysinibacillus boronitolerans (AB1995931) 8s
Alicyclobacilius acidocaldarius (CP0O01727) 85
Natribaciilus halophiius (AB449109) ) ‘ 84

* Cac chif cai trong d3u nigode don tuong Ung véi ce s truy cdp & ngln hang gen
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Vidu2
Phén 18p loai Frateribacillus flavoalbus

Nhu md td & vi du 1 néu trén, loai Frateribacillus flavoalbus khac véi
loai thudc céc gibng va cic ho di biét. Dé lam sang t0 ddc tinh cua loai
Frateribacillus flavoalbus, cac ching thudc loai (ngoai trir ching YM17) duoc
phan lap.

1. Phén 1ap loai Frateribacillus flavoalbus

Cic nd luc dugc thuc hién d& phan l4p cac ching thudc loai
Frateribacillus flavoalbus tir phan compdt thu duogc tir cac dia diém 0 phan &
thanh phé Soo va Kagoshima (Kagoshima, Nhat Béan).

Véi sy tham khéo céc diéu kién nudi céy ddi véi ching YM17 ¢ vidu 1,
phan compdt dugc bd sung vao moi truong thach CYC véi su c6 mit hoac
khong c6 mit natri clorua 7% hodc 10% va ampixilin 50 pg/ml va duge nudi ciy
& 55°C trong sau ngdy dé phan 14p cac chung vi khun. Nhiéu khuén lac cta céc
vi khuén dang soi va cac khuén lac ctia cac vi khudn dang truc khudn duoc tao
ra trén moi trudng nay.

Céc khuén lac cua céc vi khudn dang truc khuén dugc tich ra va duge
dua di PCR dic hiéu dé tim ra loai Frateribacillus flavoalbus (xem doan 2. dudi
day). Nhu dugc minh hgoa & bang 5, 12 chung dugc xdc dinh 1a loai
Frateribacillus flavoalbus.

Cu thé, loai Frateribacillus flavoalbus dugc phan 1ap hidu qua nhd nuéi
cdy & 55°C trong moi trudng thach CYC chira natri clorua 7% va ampixilin
50pg/ml.

12 ching da phan 1ap duoc ki hiéu la ching NaCl 20131016 04, chung
YM17-2, chung YM17-3, ching YM17-4, ching NaCl 20131016 19, chung
YM17-5, ching NaCl 20131016 24, chung NaCl 20131016 28, chung
NaCl_20131016_30, ching NaCl 20131016 34, ching NaCl 20131016 37, va
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ching NaCl 20131016 _38.

Trong sb céc chung nay, cic ching YMI17-2, YM17-3, YM17-4, va
YM17-5 duoc luu gitt quéc té theo hiép udc Budapest béi cha don véi Co quan
luru giit cc vi sinh vét sang ché (Patent Microorganisms Depositary), Vién cong
nghé va danh gid quéc gia (National Institute of Technology and Evaluation
(NITE)). Su luu gitt nay cu thé 1a nhu duéi day:

Ching YM17-2

(1) Té chitc nhan luu gitt: Co quan luu gitt cac vi sinh vat sang ché, Vién cong
nghé va danh gia qudc gia

(2) bia chi: 2-5-8 Kazusa Kamatari Kisarazu-shi, Chiba 292-0818, Nhat Ban
(TEL: 81-438-20-5580)

(3) S6 truy cap: NITE BP-01948

(4) Sb chi dé nhan dang: YM17-2

(5) Ngay luu gitr dau tién: ngay 6 thang 10 nam 2014

Chung YM17-3

(1) T4 chirc nhan luu gitr: Co quan luu gift cac vi sinh vat sang ché, Vién cong
nghé va danh gia qudc gia

(2) Dia chi: 2-5-8 Kazusa Kamatari Kisarazu-shi, Chiba 292-0818, Nhat Ban
(TEL: 81-438-20-5580)

(3) S6 truy cap: NITE BP-01949

(4) S chi dé nhan dang: YM17-3

(5) Ngay luu gitt dau tién: ngdy 6 thang 10 nim 2014

Ching YM17-4

(1) Té chtrc nhan luu gitr: Co quan luu gitt cac vi sinh vat sang ché, Vién cong
nghé va danh gia qudc gia

(2) Dia chi: 2-5-8 Kazusa Kamatari Kisarazu-shi, Chiba 292-0818, Nhat Ban
(TEL: 81-438-20-5580)
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(3) S6 truy cap: NITE BP-01950
(4) S6 chi dé nhan dang: YM17-4
(5) Ngay luu git diu tién: ngdy 6 thang 10 nam 2014
Chung YM17-5
(1) T8 chure nhén luu gitt: Co quan luu gift cdc vi sinh vat sang ché, Vién cong
nghé va danh gia qubc gia
(2) Pia chi: 2-5-8 Kazusa Kamatari Kisarazu-shi, Chiba 292-0818, Nhat Ban
(TEL: 81-438-20-5580)
(3) Sé truy cap: NITE BP-01925
(4) S6 chi dé nhan dang: YM17-5
(5) Ngay luu gitt ddu tién: ngay 28 thang 8 nim 2014
2. PCR dic hiéu dé phat hién loai Frateribacillus flavoalbus

PCR dic hiéu dé phat hién loai Frateribacillus flavoalbus duoc tién hanh
nhu md ta dudi day. Poan mdi TIP155F 1
(5'-ATACCGGATAAGAGGCTTTT-3") (SEQ ID NO: 6 trong danh muc trinh tu)
va doan mdi TIP155R1 (5-TGGTACCGTCACGCTAAGA-3") (SEQ ID NO: 7
trong danh muyc trinh tu) duoc chuén bi nho st dung trinh tir bazo dic hiéu véi
gen 16S rARN cua chung YM17.

PCR bao gbém st dung ADN polymeraza Tks Gflex (nhn hiéu), doan
mdi TIP155F1, doan mdi TIP155R1, va ADN ciia chiing d& phan 1ap. Céc chét
phan tmg PCR duoc tron theo ty 1& theo huéng dan ciia ADN polymeraza Tks
Gflex (nhan hiéu). PCR bao gdm mdt chu ky x Iy nhiét & 94°C trong mot phut
va 25 chu ky tiép theo ma mdi chu ky bao gém qu4 trinh xtr Iy nhiét & 98°C
trong 10 gidy, & 55°C trong 15 gidy, va & 68°C trong mot phit. Néu san phim
duoc khuéch dai ctia chung duge phat hién bing dién di ¢6 kich c¢& khoang 328

bp, thi ching nay dugc xac dinh 1a loai Frateribacillus flavoalbus.

-37-



30010

%0 0 1 + o1
- - Buoyy - ewnysogdey oyd yueys o n
8E-9TOTETOT (D8N ‘LE-OTOTETOZ IDBN  %00T [4 z + , wIp eip M 19dwod ugyd
%0 0 1 -
PE-9TOTETOT 1DBN %EE I € + o1
%0 0 [4 - 00§ oyd yueyl o 0 waip
0 9TOTETOZ D8N ‘82 9TOTETOZ IDEN %L9 [4 3 ¥ , eip M ¢ 1odwos ueyd 07
- - ﬁ -
¥Z 9TOTETOZ IJEN %05 T z + ot
_ _ 0 0 4 - (02 1A 0P) oos oyd yueyl £ n waip
S-LTWA ‘6T 9TOTETOZ JIBN %L9 z 3 + 71 eip.m £ 19dwod ueyd 97
) ) Suouy ) L JAD
%0 0 T +
- _ Buouy _ x 005 gud yueyl 9 N wWIp
v-LTNA ‘E-LTNA  %L9 z £ + elp :u 210 s c.E d ?
- - Buoyy - L R N
%0 0 S + o1
%0 0 1 - 006 oyd yueyy o N waip
T-LINA'PO 9TOTETOT 1DBN %0p 4 5 + ) eip.m T 3odwod ueyd 07
%0 0 T -
sk gnb 19y
) 1ep 3unyo os 20np
Sunyd end 05 dej ueyd ueny
SnQiEoAel 4 ndiy 38p 3 A Bunyp 0 jw/arlps (%) eniop  upq o2 —

ugidwy uienN  Buonilion

de| ueyd enb 1)

dej ueyd Juonil 10N

Bang 5

SNG)OOAD)S SNIIPDGLI2IDIL BA| UOYD 0D dg| uByd

-38-



30010

3. Phén tich phén loai ching da phén 14p

Céac dac tinh phan loai ctia 12 ching dugc phén 1ap nhd cac quy trinh 1
va 2 dugc mo ta & trén dugc nghién ctru nhu trong trudng hop ching YM17 & vi
du 1. Cac két qua dugc minh hoa & cic bang 2-1 dén 2-5.

4. Phan tich trinh tu bazo ctia gen 16S rARN cua ching d& phéan lap

Céc trinh tu bazo cia cac gen 16S rARN cua 12 ching dugc phéan 1ap
nh¢ céc quy trinh 1 va 2 duge mo td & trén dugce xéc dinh nhu trong trueong hop
chung YM17 & vi du 1. Céc trinh tu bazo cia cac gen 16S rARN cia cac ching
nay duogc thé hién trong SEQ ID No: 8 dén 19 trong danh muc trinh tu. SEQ ID
No: 8 tuong tng véi ching NaCl 20131016 _04, SEQ ID No: 9 cia ching
YM17-2, SEQ ID No: 10 cua ching YM17-3, SEQ ID No: 11 cta ching
YM17-4, SEQ ID No: 12 cta chung NaCl 20131016_19, SEQ ID No: 13 cua
ching YM17-5, SEQ ID No: 14 cta ching NaCl 20131016 24, SEQ ID No: 15
cua chung NaCl 20131016 28, SEQ ID No: 16 ctia ching NaCl 20131016 30,
SEQ ID No: 17 cua chung NaCl 20131016 34, SEQ ID No: 18 cta ching
NaCl 20131016 _37, va SEQ ID No: 19 cta chung NaCl 20131016 _38.

Bang 6 minh hoa trinh tu bazo twong dong gitta gen 16S rARN cua
ching YM17 va céc gen 16S rARN cua 12 ching nay. Nhu dugc minh hoa &
bang 6, trinh tw bazo ctia gen 16S rARN ctia mdt trong sd 12 ching d3 phén lap
¢6 d6 twong dong bang hoidc cao hon 98,7% so véi trinh tu bazo cia gen 16S

rARN cuta chiung YM17.
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Dé twong déng vé trinh tu bazo cha gen 165 rARN

D& twong dong vé trinh ty bazo clia gen 16S rARN (%)

S 2 N & =1 b S > S
\Di u:’ '-Di LD] m' \a‘ QD' tDl
Lo il i i i =i = Ll
o o (=] (] (=] o o [=]
= =4 o~ i = = = o
o [aa] o ™ oy ™M ™M oy
- = =i = - =t = -t
R Aoy o v 2 w 8 &8 & & =88 8
i : : 'r:.‘ G{ : G’I Ul BE U! Ui UI ‘P_'-'
(&)
ching § 2 2 £ & 2 3 8 3 2 £ 2 £
NaCl_20131016_04 100,00
YM17-2 99,79 100,00
YM17-3 99,72 99,93 100,00
YM17-4 99,79 100,0(99,93 100,00
NaCl_20131016_19 99,72 99,86 99,93 99,86 100,00
YM17-5 99,08 99,29 99,36 99,29 99,29 100,00

NaCl_20131016_24
NaCl_20131016_28
NaCl_20131016_30
NaCl_20131016_34
NaCl_20131016_37
NaCl_20131016_38
YM17

99,79
99,72
99,86
99,79
99,72
99,72
98,79

100,0099,93 100,0(99,86 99,29 100,00

99,93 99,8699,93 99,79 99,36 99,93 100,00

99,93 99,8699,93 99,86 99,22 99,93 99,86 100,00

100,00 99,93 100,0099,86 99,29 100,0(99,93 99,93 100,00

99,93 100,099,93 99,93 99,36 99,93 99,86 99,86 99,93 100,00

99,79 99,8699,79 99,86 99,36 99,79 99,72 99,86 99,79 99,86 100,00
98,86 98,9398,86 98,93 98,93 98,86 98,93 98,93 98,86 98,93 99,08 100,00

5. Qua trinh lai ADN-ADN

Céc ADN he¢ gen cua sdu ching dugc phan lap nho cac quy trinh 1 va 2

dugc mo t4 ¢ trén va ADN hé gen cda chiing YM17 duoc dua di lai ADN-ADN.

ADN cua chung YMOS81 cta Calditerricola satsumensis (tic 1a, loai ho hang)

dugc st dung lam d6i chimg 4m. Cac ADN hé gen duogc tao ra bing phuong

phép duoc st dung dé x4c dinh ham lugng GC trong vi du 1.

Md&i ADN hé gen c6 ndng do bing hoic cao hon 500pg/ml,

OD260/0D280 bing hoidc cao hon 1,8, va OD260/0D230 bang hoic cao hon

2,0 va khong bi 14n véi ARN; ADN c6 chét luong du cao dé sir dung cho qué
trinh lai ADN-ADN.

Qua trinh lai ADN-ADN duoc tién hanh theo céc phuong phap duge méd

ta trong tai liéu tham khdo 2 va "Biseibutsu no Bunrui Dotei Jikkenho
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(Experimental Classification and Identification of Microorganisms)" (do
Springer Japan xuét ban).

Tam ADN duoc chudn bi. Dung dich ADN hé gen duoc pha lodng véi
SSC 0,1x dén 100pg/ml. Dung dich ADN d4 pha loéng dugc gia nhiét & 100°C
trong nam phut dé tao ra ADN soi don, tiép theo duogc t6i véi bang. Dung dich
ADN bj bién tinh do nhiét duoc pha lodng 10 14n véi dung dich PBS-Mg dén
10pg/ml. Dung dich ADN 10pg/ml duoc tra vao cac giéng (mdi giéng 100p)
clia vi dia, va vi dia duoc gin kin va duoc dé yén & 30°C trong ba gid hoic lau
hon. Sau d6, dung dich ADN trong céc giéng duoc loai bo dé tao ra tim ADN dé
thir nghiém. ADN tinh dich c4 hdi dugc st dung 1am dbi chimg trén nén.

Song song v6i sy chuin bi tim ADN, ADN dugc danh ddu véi
photobiotin. Dung dich ADN 500pg/ml duoc diéu ché (30ul) va duoc xtr ly véi
bé siéu 4m trong 10 phut d& phan cit ADN. Dung dich photobiotin 1mg/ml
(25ul) duoc bd sung vao dung dich chira ADN dé phan cit. ADN sau khi duoc
hoa tan hoan toan trong dung dich dugc danh déu véi photobiotin bing cach
chiéu sang trong 30 phut bang dén thiiy ngan 4p suét thip (250W) trong diéu
kién 1am mat bing bing. Dé loai bé photobiotin thira, dung dich dém Tris-HCl
0,1M (d6 pH 9,0) (540ul) duoc bd sung vao dung dich ADN duoc chiéu sang,
va sau d6 2-butanol (600pl) duoc bd sung vao hdn hop nay. Hon hop thu dugc
duoc ly tAm & 15.000 vong/phit trong nim gidy, va phan ndi & trén bé mit chira
photobiotin du thira dugc loai bd. Quy trinh nay bao gém sy bd sung 2-butanol
va su loai bé photobiotin du thira duoc tién hanh tdng cong hai 14n. Dung dich
chtta ADN duoc danh ddu bang photobiotin dwoc gia nhiét & 100°C trong nim
phut rdi sau d6 t6i véi bang. Dung dich thu duge duoc sir dung dé lai.

Qua trinh lai sau do duogc tién hanh. Dung dich lai so by duge cho vao
céc giéng (mbi giéng 200pl) ciia tim ADN rdi sau d6 duoc dé yén ¢ 37°C trong
15 phut. Dung dich ctia ADN d danh déu bang photobiotin d3 bién tinh do nhiét
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(300ul) duoc tron véi dung dich lai (6ml). Dung dich lai so bd dugc loai bé khoi
cac giéng cua tAim ADN, va dung dich lai chtta ADN dugc danh ddu bing
photobiotin dugc cho vao céc giéng (mbi giéng 100ul). TAm ADN dugc gin kin
rdi sau d6 duoc gitt yén & 46°C trong hai gio hodc 1au hon dé lai. Sau khi lai,
dung dich lai chira ADN dugc danh ddu béng photobiotin dugc loai bo, va mbi
giéng duoc rira véi dung dich SSC 1x (300pl) tong cong ba lan.

Dung dich streptavidin-enzym duoc tra vao cac giéng di rira (mdi giéng
100pul). TAm ADN duoc gitt yén & 37°C trong 30 phut, roi sau d6 dung dich
streptavidin-enzym duoc loai bd. Mdi giéng dugc rira v6i dung dich SSC 1x
(100p1) rdi sau d6 dugc rira véi dung dich SSC 1x (300ul) tong cong ba lan.
Dung dich nén huynh quang (100pl) dugc bd sung vao mdi giéng da rira, va
cudng dé huynh quang dugc do voi may doc khay vi thé (bude song kich thich:
360nm, budc séng do: 450nm). Tdm ADN dugc gitt & 37°C, va ¢t mot phit
cudng d6 huynh quang dugc do mét 1an. Cudng do huynh quang tuong tng véi
mdi tb hgp ADN-ADN duoc tinh nhu duéi day: céc tri sd trung binh (twong mg
v6i bdn giéng) duge chon tir tit ca céc tri sd (twong tmg véi sau giéng) va duogc
tinh trung binh, va cudng d6 huynh quang trung binh cta céc giéng chira ADN
tinh dich c4 hdi bam vao duoc trir tir gid tri trung binh cta bdn tri sb trung binh.
Do tuong ddng (%) dugce biu thi bing ty 18 cua cudng d6 huynh quang thu
dugc voi cuong do huynh quang trong trudong hgp st dung ADN cua chi mot
chung trong céac giéng va dé danh dau.

Tai liéu tham khao 2: Ezaki, T., Hashimoto, Y. & Yabuuchi, E., 1989. Su
lai huynh quang axit deoxyribonucleic-axit deoxyribonucleic trong céc giéng vi
pha lodng nhu 1a mét lua chon khac cho lai nhé mang loc trong dé cc chat dong
vi phéng xa duoc sitr dung dé xac dinh quan hé di truyén giita cac ching vi
khuén. International Journal of Systematic Bacteriology. 39: pp. 224-229.

Thudc thir
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(1) Dung dich PBS-Mg (MgCl, 0,95g/PBS 100ml)

(2) BPém Tris-HCI 0,1M (Tris: 12,1g, EDTA-2Na: 0,4g, d6 pH 9,0, nu6c siéu
tinh khiét: duoc bd sung dé dat duoc tong thé tich 1000ml)

(3) Dung dich tién lai (20xSSC: 1ml, dung dich 50xDenhardt: 1ml, ADN c4 héi
da bién tinh 10mg/ml: 0,1ml, formamit: 5ml, nudc sidu tinh khiét: 2,9ml)

(4) Dung dich lai (20xSSC: 1ml, dung dich 50xDenhardt: 1ml, 10mg/ml ADN
c4 hoi da bién tinh: 0,1ml, formamit: 5ml, dextran sulfat: 0,25g, nudc siéu tinh
khiét: 2,8ml)

(5) Dung dich streptavidin-enzym (streptavidin-B-D-galactosidaza lién hop:
10pul, albumin huyét thanh bo 0,5% (méanh V)/dung dich PBS: 10ml)

(6) Dung dich nén huynh quang (dung dich 4-metylumbelliferyl-B-D-
galactopyranosit 10mg/ml: 100ul, PBS+ dung dich MgCl, 1mmol: 10ml)

Bang 7 minh hoa cic két qua ctia phép lai ADN-ADN.

Nhu dugc minh hoa & bang 7, hai chung bat ky trong cac ching YM-17,
YM17-2, YMI17-3, YMI17-4, YMI17-5, NaCl 20131016 37, wva
NaCl 20131016 38 c6 do twong dong ADN-ADN bang hodc cao hon 70% .

Nhu dugc moé ta & tai li€u tham khao 3, hai ching c6 do tuong déng
ADN-ADN bing hodc cao hon 70% duge xem 13 thudc cing mdt lodi. Do do,
bay chung nay dugc xéc dinh 1a thudc cing mot loai.

Tai liéu tham khéao 3: Stackebrandt, E. & Ebers, J., 2006. Taxonomic
parameters revisited: tarnished gold standards. Microbiol. Today Nov.: pp.
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Bang 7

D6 tuong dong dé lai ADN-ADN

D6 twong dbng dé lai ADN-ADN (%)

ching NaCl_2013 NaCl_2013
YM17-2 YM17-3  YM17-4 MY17-5 1016_37 1016 38 Y17 YMO81
YM17-2 100,0
YM17-3 106,4 100,0
YM17-4 95,3 100,0 100,0
MY17-5 74,5 73,3 74,7 100,0
NaCl_20131016_37 91,7 80,1 74,3 77,6 100,0
NaCl_20131016_38 84,4 93,2 91,2 72,5 86,2 100,0
B YM17 72,6 79,2 74,3 74,7 70,1 78,9 100,2
YMO81 C.satsumensis 2,9 1,6 2,0 2,3 2,8 2,2 1,2 100,0

6. Cac dic tinh cua Frateribacillus flavoalbus

Céc két qua phén tich néu trén va céc thir nghiém dé chimg minh 13 loai
Frateribacillus flavoalbus c6 cac dic tinh 1) dén 10) dudi day:
1) Frateribacillus flavoalbus 13 truc khudn Gram 4m ma hinh thanh bao tir;
2) Frateribacillus flavoalbus am tinh véi oxidaza, duong tinh véi catalaza, va
hiéu khi;
3) Frateribacillus flavoalbus khong sinh ra axit trong mdi truong LB (d6 pH
8,0) chira 1% duong va 2,0% NaCl néu dudng 1a D-galactoza hodc sucroza, va
sinh ra axit néu duong 1a D-glucoza, lactoza, D-manitol, glyxerin, hoic
N-axetylglucozamin;
4) Frateribacillus flavoalbus sinh truéng & nhiét do tdi wu tir 45°C dén 55°C ma
khéng sinh trudng & nhiét d6 bang hodc thdp hon 35°C hoic bing hodc cao hon
65°C;
5) Frateribacillus flavoalbus sinh trudéng & d6 pH t6i wu tir 7,0 dén 8,0 ma
khéng sinh truéng & d6 pH bing hodc thip hon 5,7 hoic bing hoic cao hon
10,0,
6) Frateribacillus flavoalbus sinh trudng trong moi truong CYC chira NaCl

dugc bd sung & nong dd cudi 1€n dén 7%;
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7) Frateribacillus flavoalbus chira MK7 duéi dang menaquinon chit yéu;
8) Frateribacillus flavoalbus chira peptidoglycan ctia thanh t€ bao chira alanin,
axit glutamic, va axit mesodiaminopimelic (meso-DAP);
9) Frateribacillus flavoalbus c¢6 ADN hé gen c¢6 ham luong GC tir 51,2% dén
52,4%; va
10) Frateribacillus flavoalbus chira is0-C16:0 duéi dang axit béo chinh cta té
bao.
7. Phan loai loai phu cta Frateribacillus flavoalbus

Fig. 3 minh hoa so dd cdy phét sinh gidng loai ctia ching YM17 va 12
chung da phan lap (chung NaCl 20131016 04, chung YM17-2, ching YM17-3,
chung YM17-4, ching NaCl 20131016 19, ching YMI17-5, ching
NaCl 20131016 24, ching NaCl 20131016 28, chung NaCl 20131016 30,
chung NaCl 20131016 34, chung NaCl 20131016 37, va ching
NaCl 20131016 38) trén co s& gen 16S rARN. Nhu dugc minh hoa & Fig. 3,
chiing YM17 va ching YM17-5 phan nhéanh tir cdc ching khac déi véi gen 16S
rARN.

Nhu dugce minh hoa & bang 8, bén axit béo cht yéu cia té bao ciia ching
YM17 hodc ching YM17-5 1a iso-C16:0, anteiso-C17:0, anteiso-C15:0, va
is0-C17:0. Nguoc lai, bén axit béo chi yéu cua té bao cta ching YM17-2,
ching YM17-3, chiung YMI17-4, ching NaCl 20131016 37, hodc ching
NaCl 20131016 38 la iso-C16:0, C16:0, anteiso-C17:0, va anteiso-C15:0. Cac
két qua nay cho thdy ring ching YM17 va ching YM17-5 thudc loai phu khéc
v6i loai phu cta cac chiing con lai, mic du tat ca cac chiing ndy déu thudc ciing

loai Frateribacillus flavoalbus.
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Bang 8
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Do d6, hai chiung dudi day: YM17 va YMI17-5 dugc dinh rd la
Frateribacillus  flavoalbus subsp. flavoalbus, va 11 ching dudi day:
NaCl 20131016 04, YMI17-2, YMI17-3, YMI17-4, NaCl_20131016_19,
NaCl 20131016_24, NaCl 20131016 28, NaCl 20131016_30,
NaCl 20131016_34, NaCl 20131016_37, va NaCl_20131016_38 dugc dinh 15
la Frateribacillus flavoalbus subsp. fimetarium.

Do d6, Frateribacillus flavoalbus 1 lodi méi bao gom hai lodi phy duéi
day: Frateribacillus flavoalbus subsp. flavoalbus va Frateribacillus flavoalbus
subsp. fimetarium.

8. Hoat tinh phéan giai protein cla Frateribacillus flavoalbus

Frateribacillus flavoalbus dugc danh gia vé hoat tinh phan giai protein
cua no. Gelatin 2,0% hodc casein 0,4% dugc bd sung vao mdi trudng co ban
(natri clorua: 2,0%, cao nim men: 0,1%), va d6 pH cta méi trudng dugc didu
chinh dén 8.,0. Thach 1,5% duoc bd sung vao mdi trudng nay va dugc khir trung
trong ndi hip & 120°C trong 20 phut, dé tao ra moi trudng thir nghiém.

Chung YM17, ching NaCl 20131016 04, ching YMI17-2, chung
YM17-3, ching YM17-4, chiing NaCl 20131016 19, chung YM17-5, ching
NaCl 20131016 24, ching NaCl 20131016_28, chung NaCl_20131016_30,
chuing NaCl 20131016 34, ching NaCl 20131016_37, hodc ching
NaCl 20131016 38 dugc dung cho moi trudng thir nghiém va dugc nuoi ciy &
55°C trong bay ngay. Sau d6, dung dich axit clohydric-thity ngan (II) clorua
(thuy ngan (II) clorua: 15g, axit clohydric ddm dac: 20ml, nudc cat: 100ml)
duoc bd sung nhd giot vao mdi trudng thr nghiém, va hoat tinh phan giai
protein dugc danh gia dua vao su hinh thanh halo (vién sang). Céc két qua thir
nghiém d3 cho thdy ring tit ca 13 ching nay déu c6 kha nang lam thoai bién
gelatin va casein.

9. Sy sinh trudng cla Frateribacillus flavoalbus trong phan compdt va kha nang
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1am thodi bién hitu co ctia né

Frateribacillus flavoalbus dugc danh gia vé su sinh truéng trong phan
compdt va kha ndng lam thoai bién hitu co ctia né.

Phan compdt duoc khtr tring hai 14n trong ndi hdp & nhiét do 120°C
trong 30 phut. Ching thir nghiém dugc nubi cly trong mdi trudong LB d3 loc va
khir tring chira dung dich chiét nAm men 10% (1ml), dung dich casein 1% hodc
nuéc vd tring (3ml), va NaCl 2% (d6 pH 8,0) ¢ 55°C trong mdt ngay. Moi
truong long thu dugce (1ml) duge bd sung vao phan compét da khir trung (10g),
va hdn hop nay dugc khudy véi thia y khoa d3 khir tring dé 1am cho nudc thim
vao toan bd phan compdt. Vat chira duge han kin sao cho luong pha khi duge
tao ra ddy du & phia trén hdn hgp, va ching ndy dugc nudi ciy trong phan
compdt & 55°C trong ba ngdy (sau day co thé goi 12 "su nuoi cdy trong phéan
compdt"). Pbi vai dbi ching 4m, méi trudng LB chita NaCl 2% d3 khir tring
(d6 pH 8,0) duoc bd sung vio phan compdt thay cho méi trudng nudi cly long
cua ching nay. Ching thir nghiém dugc st dung la ching YMI17, chung
YM17-2, ching YMI17-3, ching YMI17-4, chung YMI17-5, ching
NaCl 20131016 37, hodc ching NaCl 20131016_38.

Quan sat bang kinh hién vi san phdm duoc tao ra béng nudi ciy trong
phan compét 3 ngay cho thiy céac t& bao vi khuan di sinh truéng thanh cong
trong phan compot chira méi truong long clia mdt trong cac chung thir nghiém
duéi day: YM17, YM17-2, YM17-3, YM17-4, YM17-5, NaCl_20131016_37, va
NaCl 20131016 _38. Nguoc lai, khong co té bao vi khuén nio quan sit dugc &
dbi chimg am (tc 13, khong bd sung méi trudng nudi cdy cua chung). Cac Fig.
4A va 4B 1a céc anh chup céu trac t& vi minh hoa cho trang théi sau nudi ciy ba
ngay cua chung YM17 va d6i chirg am trong phan compot chira casein.

Nhu duoc minh hoa & Fig. 4A (xem cac vong tron), quan sat thdy sinh

truong thanh cong cua cac t& bao vi khudn ctia ching YM17. Nhu dugc minh
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hoa & Fig. 4B, dbi véi d6i chig am, chi quan sat thiy cac hat phan compdt (tlc
13, khéng c6 té bao vi khuén).

Protein dugc chiét tir san phdm duoc tao ra bang cach nudi cdy trong
phén comp6t 3 ngay. Tris-HCI (d6 pH 8,0) (30ml) dugc bd sung vao san phim
duoc nudi cdy dé tao ra huyén phi.. Huyén phu dugc gilt yén & nhiét do trong
phong trong ba gid. Sau d6, huyén phu dugc dua di loc (gidy loc: loai: NO.5B,
110 mm, do Advantec Toyo Kaisha, Ltd. san Xuét), va chét loc duoc thu hoi.
Phan can dugce rira v6i Tris-HCI (d6 pH 8,0) sao cho téng luong chét loc duoc
diu chinh dén 30ml. Amoni sulfat (14,2g) duoc bd sung vao chit loc (30ml), va
amoni sulfat dugc hoa tan trong d6 cing véi khudy tir tir. Sau d6, dung dich
amoni sulfat dugc dé trén bang qua dém. Chat long thu duge dugc ly tim & 4°C
va 10.000g trong 30 phut. Phan ndi & trén bé mit duoc loai bo, va chét két tia
dugc thu hdi. Chit két tia dugce hoa tan trong Tris-HCI (d6 pH 8,0) (1ml), va
dung dich duoc tham tach véi mang thim tach Spectra/Pore 1 (nhan hiéu da
dang ky) (do Spectrum Laboratories, Inc. san xudt, MW: 6000 dén 8000) trong
Tris-HCI (d6 pH 8,0) d& loai mudi. Thé tich ciia dung dich da loai mudi duoc
didu chinh dén 2ml véi Tris-HCI (d6 pH 8,0). Bing cach d6 tao ra méu thir
nghiém dung cho k¥ thuét zymography.

Gelatin (ndng d6 cudi: 0,1%), ding lam chit nén, dugc bd sung vao gel
dién di d6i vé6i k§ thuat zymography. Dung dich protein da loai mudi (15ul)
duoc tron v6i dung dich dém nap (5pl), va hon hop nay (20pl) trai qua k§ thuat
zymography.

Sau khi dién di, gel duoc dat trong Tris-HCI (d9 pH 8,0) chira Triton X
0,2% trong 10 phat. Dung dich dém nay sau d6 dugc loai bo, va gel duoc rira
hai 1an véi Tris-HCI (46 pH 8,0) khong chira Triton X. Gel d3 rira duwoc ngadm
trong Tris-HCI (d6 pH 8,0) (20ml) chtta CaCl, 2mM va MgSO4 2mM va dugc

gilt yén & 55°C trong 16 gior ¢ nudi cdy chi dong. Sau d6, Tris-HCI (d6 pH 8,0)
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(20ml) chira CaCl, 2mM va MgSO, 2mM dugc loai bo, va gel dugc nhudm voi
Coomassie trong 30 phut. Gel dd nhué¢m Coomassie dugc khir mau dé dénh gia
hoat tinh phén giai protein.

Céac két qua cta k§ thudt zymography di cho thiy ring protein dugc
chiét tir san phim dugc tao ra bang cach nudi cAy trong phan compdt ma khong
c6 casein c6 kha ning 1am thoai bién gelatin, va protein dugc chiét tir san pham
duoc tao ra bing cach nudi cdy trong phan compdt ma cé casein c6 kha ning
lam thodi bién gelatin manh hon. Trong trudng hop ddi chimg 4m (tic 13, khong
bd sung moi trudng clia ching), protein duoc chiét tr san phdm dugc tao ra
bang cach nudi cdy trong phan compdt khong cé kha ning lam thodi bién gelatin
bat ké su bd sung casein.

Hoat tinh phan giai protein quan sat dugc trong truong hop nudi cy
trong phan comp6t chira moéi truong long cia ching (ngay ca khong cé casein)
dugc cho 1a do kich thich hoat tinh bdi céc protein van con trong phan compdt
(tte 13, nguyén liéu co ban). Nubi cdy trong phan compdt ma cé casein dan dén
kich thich hoat tinh manh hon.

Céac két qua néu trén da chimg minh 13 lodi Frateribacillus flavoalbus
(chéng han, ching YM17, ching YM17-2, ching YM17-3, chung YM17-4,
ching YM17-5, ching NaCl 20131016_37, hodc ching NaCl 20131016_38)
sinh truéng trong phan compdt va cé hoat tinh phan giai protein. Cac Fig. SA va
5B minh hoa cac két qua cua k¥ thudt zymography gelatin. Fig. 5A minh hoa c4c
két qua cua k¥ thuat zymography protein duoc chiét tir san phdm duoc tao ra
bang cach nudi ciy trong phan compdt ma khong cé casein, va Fig. 5B minh hoa
cac két qua ctia k¥ thuat zymography protein duge chiét tir san phim dugc tao ra
bing cach nubi ciy trong phan compdt ma cé casein.

Céc thude thir

(1) Tris-HCI (d6 pH 8,0) (Tris: 6,1g, diéu chinh pH dén 8,0 véi axit clohydric
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dam dic, nude siéu tinh khiét: dugc bd sung dé dat dugc téng thé tich 1000ml)
(2) Gel dién di cho k¥ thuat zymography
Lép tach (acrylamit 30%: 2000pul, Tris-HCl 1,5M (d6 pH 8,5): 1500ul, nude
siéu tinh khiét: 1800ul, SDS 10%: 60pul, APS 10%: 50ul, TEMED: 5ul, gelatin
1%: 600ul)
Lé6p chdng (acrylamit 30%: 450ul, Tris-HC1 0,5M (d6 pH 6,5): 750pl, nuéc siéu
tinh khiét: 1700pl, SDS 10%: 30ul, APS 10%: 50ul, TEMED: 5pl)
Gel dugc tao ra bing cach hoéa rin 16p tach, sip xép 16p chdng trén 16p tach da
héa rén, va héa rén 16p chdng.
(3) Dung dich dém dién di 10x cho k¥ thuat zymography (Tris: 30,3g, glyxin:
144g, nudc siéu tinh khiét: duoc bd sung dé dat duoc tong thé tich 1000ml)
Déi voi ky thuat zymography dién di, dung dich d&m dién di 10x dung cho k§
thudt zymography dugc pha lodng vdi nude si€u tinh khiét thanh dung dich dém
dién di 1x, va SDS duoc bd sung vao dung dich dém da pha loang dé dat duoc
ndng d6 cudi 13 0,1%.
Kha nidng Umg dung trong cong nghiép

Séang ché d& xuét vi sinh vat méi 14 loai méi thude gidng Frateribacillus.
Vi sinh vat méi nay hitu ich, ching han, dé xir Iy c4c chét thai hitu co (ching han,
cac chat bai tiét ciia ngudi va bun). Vi sinh vat méi ndy con c6 thé dugc sir dung
cho cac ung dung khéc nhau.
Chi dén v& vét liéu sinh hoc duoc luu giit
(1) T6 chitc nhén luu gitt: Co quan luu giit c4c vi sinh vat sang ché, Vién cong
nghé va danh gid qudc gia
(2) bia chi: 2-5-8 Kazusa Kamatari Kisarazu-shi, Chiba 292-0818, Nhat Ban
(TEL: 81-438-20-5580)
(3) Sé truy cap: NITE BP-01764
(4) Sb nhan dang: YM17
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(5) Ngay luu giit ddu tién: ngdy 29 thang 11 nam 2013

Chi dan vé vat liéu sinh hoc duoc luu gitt

(1) T4 chirc nhan luu giit: Co quan luu giit cac vi sinh vat sang ché, Vién cong
nghé va danh gid qudc gia

(2) bia chi: 2-5-8 Kazusa Kamatari Kisarazu-shi, Chiba 292-0818, Nhat Ban
(TEL: 81-438-20-5580)

(3) S6 truy cap: NITE BP-01948

(4) S6 nhan dang: YM17-2

(5) Ngay luu giit dau tién: ngay 6 thang 10 nam 2014

Chi d&n vé vat liéu sinh hoc duoc luu gt

(1) TH chirc nhén luu git: Co quan luu gitt cac vi sinh vat sang ché, Vién cong
nghé va danh gia qudc gia

(2) Bia chi: 2-5-8 Kazusa Kamatari Kisarazu-shi, Chiba 292-0818, Nhét Ban
(TEL: 81-438-20-5580)

(3) S& truy cap: NITE BP-01949

(4) S6 nhan dang: YM17-3

(5) Ngay luu giit dau tién: ngady 6 thang 10 nim 2014

Chi dan vé vt liéu sinh hoc duoc luu gift

(1) T chirc nhan luu gitt: Co quan luu gitt cac vi sinh vét sang ché, Vién cong
nghé va danh gia quéc gia

(2) Bia chi: 2-5-8 Kazusa Kamatari Kisarazu-shi, Chiba 292-0818, Nhat Ban
(TEL: 81-438-20-5580)

(3) Sé truy cap: NITE BP-01950

(4) S6 nhan dang: YM17-4

(5) Ngay luu giit dau tién: Ngay 6 thang 10 nim 2014

Chi dan v& vt liéu sinh hoc dugc luu git

(1) T4 chire nhan luu gift: Co quan luu gift cdc vi sinh vat sang ché, Vién cong
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nghé va danh gia qubc gia

(2) Pia chi: 2-5-8 Kazusa Kamatari Kisarazu-shi, Chiba 292-0818, Nhat Ban
(TEL: 81-438-20-5580)

(3) Sé truy cap: NITE BP-01925

(4) S6 nhan dang: YM17-5

(5) Ngay luu giit ddu tién: ngay 28 thang 8 nam 2014
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YEU CAUBAO HO
1. Frateribacillus flavoalbus 13 loai m&i cta Frateribacillus; va 1a mot ching bat
ky trong s6 ching YM17: NITE BP-01764; chung YM17-2: NITE BP-01948;

chiing YM17-3: NITE BP-01949; ching YM17-4: NITE BP-01950; hodc chung
YM17-5: NITE BP-01925; va

c6 céc dic tinh 1) dén 10) duéi day:
1) nhuém gram la tryc khuin 4m va tao ra bao tir;

2) két qua ctia thir nghiém oxidaza la 4m tinh, két qua cua thir nghiém

catalaza la duong tinh va hiéu khi;

3) sinh ra axit khi D-galactoza hogdc sucroza dugc bd sung dudi dang
dudng vao mdi trudng LB (d6 pH = 8,0) chira 1% duong va 2,0% NaCl, nhung
khong sinh ra axit khi D-glucoza, lactoza, D-manitol, glyxerin hodc
N-axetylglucozamin dugc bd sung duéi dang duong vao moi trudng LB nay;

4) nhiét d6 sinh truong t6i wu 13 tr 45°C dén 55°C, va khong sinh trudng
o nhiét do béng hoac thép hon 35°C hodc béng ho#c cao hon 65°C;

5) d6 pH t6i u 1a tir 7,0 dén 8,0, va khéng sinh truéng & d6 pH bang
hoac thdp hon 5,7 hogic d6 pH bang hodc cao hon 10,0;

6) cling sinh trudng ngay ca khi NaCl dugc bb sung vio méi trudng
CYC cho dén khi néng do cudi dat dén 7%;

7) menaquinon chu yéu 1a MK7;

8) thanh phan axit amin cua peptidoglycan thanh t& bao chira alanin, axit
glutamic, va axit meso diaminopimelic;

9) ham lugng GC ctia ADN hé gen 13 tir 51,2% dén 52,4%; va

10) axit béo chinh cta té bao 13 iso-C16:0.
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2. Frateribacillus flavoalbus theo diém 1, trong d6 axit béo cia té bao con chira
mdt hodc nhidu hop chét trong sb anteiso-C15:0, C16:0, anteiso-C17:0, va
iso-C17:0.

3. Frateribacillus flavoalbus theo diém 1 ho3c 2, trong d6 ching nay la
Frateribacillus flavoalbus subsp. flavoalbus chita axit béo cua t& bao 1a

is0-C16:0, va con chira anteiso-C15:0, anteiso-C17:0, va iso-C17:0.

4. Frateribacillus flavoalbus theo diém 1 hodc 2, trong d6 ching nay la
Frateribacillus flavoalbus subsp. fimetarium chira axit béo cia té bao 13
is0-C16:0, va con chira anteiso-C15:0, C16:0, va anteiso-C17:0.

5. Phuong phap xtr ly chét thai hitu co, trong d6 phuong phép nay bao gbm buédc
st dung Frateribacillus flavoalbus theo didm bét ky trong cac diém tir 1 dén 4.
6. Phuong phéap theo diém 5, trong @6 chét thai hitu co nay 1a chat bai tiét, bun
hitu co, hodc thirc an du thua.

7. Phuong phap theo diém 6, trong d6 chét bai tiét 12 chét bai tiét ctia dong vat.

8. Phuong phap lam thoai bién protein, trong d6 phuong phép nay bao gbm
bude st dung Frateribacillus flavoalbus theo diém bat ky trong cac diém tir 1

dén 4.
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